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The  lxck  re  i  lee  is  the  present  state  end  achievements  eh  Soviet 
hyy j.caf;  and  ;:cdicni  practice. 

It  snows  in.  detail  the  responsibilities  of  the  army  doctors  in 
providin']  sanitary  and  hygienic  projection  fer  personnel  iri  ponce  ruid  ■ 
ir.  war.  It  describes  the  measures  dec  ignei  to  prevent  disease,  protect 
health,  and  create  the  nest  favorable  living  and  working  conditions 
Spending  on  the.  nature  of  activity  of  the  troops. 

The  book  examines  the  problems  connected  with  the  hygiene  of 
food  and  water  supply,  ai.v  hygiene,  hygiene  cf  armored  troops,  radiation 
i;ygi«aa,  and  protection  of  air,  food  and  victuals,  inter  and  sources  of 
tracer  supply,  and  other  objects  in  the  environment  from  radioactive 
and  poisonous  substances  and  bacterial  preparations.  Decontamination, 
^gasification,  sanitary  processing,  and  control  over  execution  cf 
these  measures  are  ether  problems  treiite.de'  V-  - — 

The  book  contains  many  skatc:<es  and  tables  of  reference  value. 

The  book  is  intended  f.r  all  officers  of  the  medical  service 
cf  the  Soviet  Amy.  It  may  also  be  used  as  a  textbook  by  students 
in  military  medical  schools,  students  in  medical  schools  taking  military 
training,  hygiene  teachers,  and  civilian  physicians. 
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Military  hygiene  is  one  of  the  oldest  branches  of  medicine. 

The  earliest  information  on  sanitary  measures  among  soldiers 
gees  back  to  remotest  antiquity.  .  These  measures  include  instructions 
for  keeping  encampments,  water  supplies,  and  food  clean,  disinfecting 
booty  seized  from  the  enemy,  etc.  Elementary  ideas  on  the  importance 
of  prophylaxis  were  lsnoun  to  the  Pers  Ians  and  Greeks  long  before  our 
time.  Sanitation  among  the  troops  of  ancient  Rone  was  at  a  relatively 
high  level  of  development.  The  classical  writings  include  a  description 
of  sanitary  measures  among  the  Roman  legions:  purification  and 
sanitation  of  encampments,  supplying  the  soldiers  with  good  water, 
means  of  preventing  infectious  diseases,  After  the  fall  of  the  Roman 
empire  all  the  achievements  of  antiquity  in  the  field  of  military 
hygiene  became  forgotten  for  a  long  time. 

The  appearance  of  firearms  brought  about  changes  in  the  system 
of  organizing  and  equipping  armies.  Doctors  were  drawn  into  armies 
and  cade  responsible  not  only  for  treating  the  sick  and  wounded,  but 
.  also  for  the  sanitary  condition  of  the  places  where  the  troops  were 
‘stationed,  numerous  observations  of  the  course  of  epidemic  diseases 
led  to  the  establishment  of  a  direct  connection  between  the  sick  rate 
.  of  the  soldiers  and  the  sanitary  condition  of  their  posts,  purity  of 
water  and  food,  and  sick  rate  of  the  population  in  places  where  they 
were  billeted.  It  was  shown  that  clean  air  in  living  quarters  for 
soldiers  was  important  and  that  pollution  of  encampments  was  a  factor 
in  the  outbreak  of  dysentery.  Methods  were  proposed  to  disinfect  sewage 
with  lime  and  purify  water  by  boiling. 

In  lcSl  R.  Faure  made  an  attempt  in  his  book  Military  Medicine 
to  define  the  hygienic  tasks  of  army  doctors.  According  to  the  author, 
the  army  doctor  must  above  all  be  a  hygienist  who  is  required  to  point 
out  to  the  commanding  officer  the  defects  in  sanitation  that  threaten 
the  soldiers5  health  and  to  recommend  measures  to  overcome  these  defects. 

Cue  of  the  earliest  Russian  works  on  military  hygiene,  published 
.  :n  1775  by  A*  G,  Bakherakht,  mentioned  the  following  rules:  "good  rest 
end  good  food,  fresh  and  dry  air,  adequate  clothing,  movements  and  work 
commensurate  with  bodily  strength,  end  a  reasonable  amount  of  rest  at 
nighty-  These  hygienic  instructions  are  still  valid  almost  two  hundred 
y^ur*  l  iter. 

The  great  Russian  commander  A.  V6  Suvorov  paid  a  good  deal  of 
actor,  t.  on  to  the  health  of  the  soldiers.  Fully  realising  that  it  was 
easier  oo  prevent  illnesses  than  to  treat  then,  he  demanded  that  his 
suhcix. nates  "be  constantly  solicitous  of  the  health  of  healthy  soldiers." 

In  an  order  dated  16  Kay  1778  Suvorov  demanded  that  attention  be 
paid  to  the  quality  of  food  end  drink,  correct  fitting  of  uniforms  and 
shoes,  that  the  [Russian]  soldiers*  "food  and  drink,  construction  of 
barracks  and  dugcuts,  space  and  crowding,  cleanliness,  cooking  dishes, 
and  exhaustion  of  all  kinds  be  checked. 12 
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Daring  the  Patriotic  liar  cl  1812  Russian  army  doctors  ware  fully 
aware  of  the  ur.portan.ee  of  hygienic  measures  among  the  troops,  They 
knew  the  reasons  lor  such  wartime  mass  diseases  as  scurvy  and  how  to 
combat  thcu«  The  instructions  healing  with  control  measures  mentioned 
the  insufficiency  of  fresh  vegetables  and  sauerkraut  as  the  main  cause 
cf  scurvy,  whien  was  fairly  prevalent  at  that  tine. 

One  of  the  founders  of  military  hygiene  as  an  independent 
discipline  was  Professor  II,  Ye*  Kedrov  of  Koscou  University.,  In 
his  *’A  hard  on  the  Use  and  Objects  of  Kilitary  Hygiene  or  the  Se.ence 
of  Protecting  the  Health  cf  Soldiers'1  delivered  on  30  July  iGO?  on  a 
ceremonial  occasion  cf  the  university,  Kudrov  stated  that  "it  is  the 
duty  of  regimental  arid  divisional  doctors  not  so  much  to  cure  illnesses 
as  it  is  to  prevent  then  end,  above  all,  to  teach  soldiers  to  protect 
their  own  health*1' 

The  objectives  rf  hygienic  protection  of  the  troops  were  reflected 
in  Professor  Kedrov 8 s  book  The  Use  and  Objects  cf  Military  Hygiene* 

This  book  did  much  to  promote  the  protection  oi  health  in  the  £rmyn 

Russian  army  doctors  during  the  Napoleonic  ears  were  fully  aware 
of  the  importance  of  hygienic  measures  and  Itncu  how  to  carry  them  out. 

For  irrmiplo,  Il*ya  Encgol-'mts  book  on  military  hygiene  published  in  1813 
err. tc.ir.od  specific  instructions  on  troop  disposition,  food,  water  supply, 
work  and  rest  routines, 

A*  Ao  Charukovskiy  published  bis  Field  Medicine  (1836)  in  which 
he  summarised  the  e::pericncc  of  the  Patriotic  VJar  of  1612*  He  described 
the  requirements  for  outfitting  and  feeding  soldiers,  quality  of  aix'  in 
the  barracks,  and  water  supply*  The  original  chapters  in  the  first  part 
of  the  book  dealing  with  tropical  and  polar  hygiene  are  exceedingly 
interesting*  Charckovskiy  took  up  in  detail  the  method  of  purifying 
water  with  coal  dust*  '‘When  the  ccal  and  sand  settle  to  the  bottom  of 
the  vat,"  he  wrote,  "the  water  becomes  clean  and  has  no  odor  or  taste c" 

R*  S.  Chetyrkin  was  an  outstanding  expert  on  hygiene  in  the 
Russian'  army  in  the  middle  of  the  19th  century.  It  was  under  his 
direction  that  numerous  manuals  were  prepared  and  issued  on  ell  types 
of  activities  cf  military  doctors,  veterinarians,  and  pharmacists. 

La  his  "Instructions  in  Connection  with  Applied  Military  Medicine" 
issued  in  1850,  CJietyrkin  gave  a  modem  explanation  for  the  development 
cf  scurvy  among  the  troops:  “lack  of  vegetables,  sauerkraut,  beets, 
kvass,  prolonged  consumption  of  corned  beef  cr  salted  fish;  exhausting 
work  with  insufficient  rest  and  poor  food;  dirty,  damp,  and  ccld 
quarters," 

The  responsibilities  of  Russian  army  doctors  for  protecting 
che  health  of  the  soldiers  were  defined  by  the  second,  half  of  the 
19th  century*  They  were  expected  to  inspect  the  feeding  of  the 
enlisted  men,  quarters  In  barracks  and  camps,  and  give  regular  medical 
examinations*  Moreover,  they  watched  carefully  to  see  whether  "the 
soldiers  maintained  cleanliness,  frequently  changed  their  underwear, 
and  took  baths*" 
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The  idea  of  hygiene  having  a  "social  aspect1*  was  formulated  in 
1862  by  the  hygiene  teacher  in  the  Medical  and  Surgical  Academy, 

Professor  Ya.  A.  Chlstovich*  [’^Hygiene  was  taught  dui'ing  the  1860-s  in 
the  department  of  forensic  medicine  of  this  academy]  who  wrote  tint 
"hygiene  is  chiefly  an  applied  science  that  can  confer  direct  and  obvious 
advantages  only  when  it  penetrates  deeply  into  the  life  of  the  people." 

The  outstanding  Russian  hygienist  A.  ?•  Dobroslavin  in  formulating 
the  tasks  of  hygiene  demanded  that  "a  study  be  made  of  the  conditions 
for  ensuring  the  maximally  useful  activity  of  nan  and  that  an  effort 
be  made  to  determine  the  circumstances  affecting  labor  favorably  or 
unfavorably  and  to  find  the  means  of  strengthening  or  eliminating  them, 
as  the  case  ray  be." 

The  views  of  the  prominent  Russian  medical  scientist  li.  It 
Pirogov  were  highly  important  in  promoting  military  hygiene  in  our 
ccuntry.  la  his  Principles  of  Military  Field  Surgery  he  wrote:  "I 
believe  in  hygiene.  That  is  where  the  true  progress  of  cur  science 
lies.  The  future  belongs  to  preventive  medicine.  This  science  will 
confer  undoubted  advantages  on  mankind."  These  remarkable  thoughts 
were  expressed  at  a  time  when  hygiene  was  mainly  a  descriptive  discipline 
whose  ideas  were  based  on  observation  rather  than  cn  experimentation. 

The  achievements  of  experimental  hygiene  based  011  the  uorks  of 
inks  Pettenkofer,  A.  P.  Dobroslavin,  and  F«  F.  Erisnan  laid  the  scient¬ 
ific  foundation  for  the  sanitary  and  hygienic  measures  introduced  among 
the  troops.  The  development  of  laboratory  methods  of  investigation 
bolstered  the  army  doctors  in  the  struggle  for  healthy  living  and 
working  conditions  of  the  soldiers  in  peace  and  in  war.  At  the  same 
time  it  became  possible  to  establish  hygienic  standards  so  necessary 
in  the  .army  where  the  lives  of  the  soldiers  are  strictly  regimented 
by  rules  and  regulations.  Progress  in  experimental  hygiene  made  It 
possible  to  set  up  scientific  norms  for  barrack  and  camp  construction, 
ventilation  of  defensive  and  non-defensive  installations  used  by 
troops;  to  argue  effectively  for  proper  rations  in  peace  and  in  war; 
to  determine  the  retirements  for  drinking  uater  and  preparation  of 
food. 

Sanitary  experience  gained  during  the  Crimean  tfar  (1653-1 856) 
advanced  military  hygiene  in  Europe.  Research  was  largely  along  the 
lines  of  identifying  the  causes  of  high  morbidity  among  the  troops 
with  a  view  to  working  out  scientific  measures  to  protect  their  health 
and  to  prevent  infectious  and  non-infectious  diseases. 

The  regulations  and  manuals  of  European  armies  and  the  statutes 
for  the  medical  section  of  the  Russian  army  paid  increasing  attention 
to  the  organization  of  sanitary-hygienic  measures  among  the  troops.  All 
aspects  of  living  conditions  were  made  the  responsibility  of  medical 
personnel:  disposition  in  the  barracks,  dugcuts,  and  tents;  protection 
of  water;  preparation  and  distribution  of  food;  'itting  of  uniforms  and 
saccs.  Sanitary,  supervision  was  assignee  to  the  army  doctors  and  they 
were  expected,  to  have  sericus  training  in  hygiene. 


IV.riro  the  ?v.;ss.>  Japan? se  War  (i90;:-l?C5)  army  doctors  wero 
helped  lor  the  first  tins  m  the  history  cf  warfare  'ey  the?  organisation 
of  laboratories  (five)  and  nobil's  disinfection  detachments  I’r.ino)  „ 
Medical  hcc.dc  vs  risers  included  i:;o  phys  ic  icci-kyg  ienists  and  physicians 
for  special  assignments.  The  phys  ic iun-hyn icni sts  and  sanitary  dsauch- 
acr  ~  had  field  laboratories  at  their  disposal, 

in  accordance,  with  the  instructions  issued  by  the  Car-mder-ir- 
chief,  doctors  of  the  sanitary  detachments  were  freely  admitted  to  all 
army  units  :  id  installations  ®to  investigate  sanitary  -hyp  ionic  con¬ 
ditions  as  veil  as  the  extent  and  nature  of  the  sick  rate***'"'  [H'oyr.a 
c  Yapeniyey  IJOh-iJOr  gg.  S an i tame -s ta hi s ti che sh iy  ocherk  (The  far  . 
with  Japmn,  i9Gii~19Gj>.  A  Medical  Statistical  Survey) ,  p,  ZCo , ) 

The  scope  and  activity  of  the  sanitary  detartwsonts  included: 

£n 1  pollution,  valor  supply  of  troops,  laboratory  analysis  of  rater, 
sick  rate  of  the  local  population,  system  of  removal  and  disinfection 
of  savage,  procedure  for  slaughtering  cattie,  sanitary  supervision  of 
the  preparation  and  distribution  of  food,  ebserration  of  bread  taking, 
control  of  personal  cleanliness  and  organization  of  bathing,  “sanitation 
of  hart:  of mclco  aft  cm-  major  engagements.5-4'"  f:fCrder  of  the  Ccstnandcr-in- 
ch-.cf  3  Dec- crime r  190a. ) 

ih'afessom'  I,  P.  Skvortsov  published  his  Military  Riel,  Hygiene 
curi-y  tr.c  Russr..  .Japanese  hav.  This  work  reflected  the”  ei(parlc;’ae 
gained  ir.  providing  sanitary-hygienic  services  for  the  troops  under 
field  ccv-ditierSo  The  author  wrote  tiat  hygiene  in  pretesting  time 
health  c-f  soldiers  ic  interacted  in  what  and  how  a  mar.  is  clothed, 

Were  and  hov  he  span as  his  tir.s,  vbst  and  hew  he  is  fed,  and  how  he 
moves  frar.  place  to  place  as  veil  as  in  time:  circumstances  under  inich 
he  rocuirts  medical  treatment  end  especially  what  causes  illness^" 

A  pct.evful  impetus  to  the  development  cf  military  hygiene  was 
proviccd  'ey  Tiorld  her  lr  The  vast  scale  of  the  war  which  led  to  the 
mobilisation  of  millions  of  r.cn  demanded  efficient  organization  of 
sanitary  wcueuros  by  the  medical  service .  Organization  of  these 
r.cwj'ures  among  the  troops  ir.  the  field  army  r-  cuired  a  great  many 
hospitals  and  mobile  sanitary  facilities  set  -...p  by  the  aray.  Red 
Cross,  Union  of  Cities,  and  All-Russian  Zemstvo  Union. 

.  A  substantia1  number  of  bacteriological,  hygienic,  and  ether 
laboratories  had  to  be  created  to  provide  sanitary  facilities  aw  the 
frc.m~* 

Exhaustion  cf  the  food  resources  of  the  warring  countries  made 
it  necessary  io  re-exunins  the  nutrition  norms  cf  the  field  armies  and 
storage  netneds.  Many  new  foods  were  introduced  (lentils,  soybeans, 
r.cvf  types  of  fetr).  The  hygienists  were  extremely  helpful  in  the 
let  ericas  end  important  work  cf  reviewing  the  food  rations  ar.d  approving 
the  new  food  products. 

Supplying  troops  in  the  field  with  water  during  the  war  was  a 
complex  problem,  especially  during  the  first  wwo  years  when  there  were 
r.as-  intestinal  infections  (cholera,  typhoid).  Russian  hygienists 
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h-d  to  chore  in  the  task  of  developing  and  introducing  methods  of 
purifying  and  disinfecting  water  as  well  as  in  organising  sanitary 
supervision  of  purification  apparatus e 

The  ap..earance  on  the  battlefield  of  a  new  type  of  weapon  — 
poison  gases  —  raised  r.cvj  problems  in  sanitation:  (1)  elaboration 
of  hygienic  standards  for  anti chcr.i cal  shelters j  (2)  detection  of 
poison  gases  in  water  end  fooa;  (3)  elaboration  of  methods  of 
protecting  sources  of  water  anc  food  supplies  from  contamination 
by  gases;  (1;)  decontamination  of  v.’atcr  and  fc.d;  (5)  organization  of 
sanitary  processing  of  personnel  in  the  event  the  enemy  used  persistent 
poison  gases. 

The  Red  Amy  inherited  from  the  pre-revolutionary  amy  a  dis¬ 
organized  medical  apparatus  that  was  totally  unsuited  to  function  under 
the  conditions  of  a  mobile  civil  \:ar,  The  foundations  of  the  medical 
service  of  the  Soviet  Army  were  laid  amidst  the  ruin,  military  inter¬ 
vention,  end  bitter  struggle  with  the  counter-revolutionaries. 

During  the  civil  war  Soviet  hygienists  teak  an  active  part  in 
carrying  cut  health  measures  at  the  front.  They  vrcrc  very  much  con¬ 
cerned  at  that  time  with  the  control  of  infectious  diseases:  typhus, 
recurrent  fever,  and  intestinal  infections. 

The  hygienists  helped  to  work  cut  for  the  first  tine  nutritional 
standards  for  units  at  the  front  and  in  the  rear.  Substantial  attention 
was  paid  to  the  purification  and  disinfection  of  water.  In  some  places 
at  the  front  scurvy  was  a  sericus  problem. 

The  lack  cf  authorized  equipment  made  It  necessary  for  army 
doctors  to  improvise  apparatus  (filters  and  devices  to  purify  and 
disinfect  water,  disinfection  chambers,  etc.). 

After  the  civil  war  ended,  personnel  in  the  medical  service 
switched  their  efforts  to  improving  the  working  and  living  conditions 
of  the  soldiers.  They  inspected  barracks  and  camps,  studied  the 
feeding  of  troops,  handled  problems  concerning  water  supply  and 
sanitary  maintenance  of  military  posts.  Tney  stressed  treining  on 
the  basis  of  a  physiological-hygienic  evaluation  of  work  and  rest 
conditions  among  various  kinds  of  troops. 

The  Military  Kedical  Academy  played  a  prominent  part  in  providing 
scientific  solutions  of  the  numerous  problems  confronting  the  medical 
service  during  those  years.  The  Central  Psychophysiological  Laboratory 
(later  the  Scientific  Research  Sanitation  Institute  of  the  Uorkers :  and 
Peasants*  Red  Amy)  and  district  laboratories  were  also  active, 

hygienic  protection  of  the  Red  Army  was  based  on  experimental 
investigation  and  sanitary  inspection  of  working  and  living  conditions 

1..  infantry,  cavalry,  artillery,  and  technical  troops,  the  air  force, 

1.. u  armored  units.  The  extensive  research  and  inspections  carried  cut 
by  the  departments  of  the  Military  Kedical  Academy,  Scientific  Research 
bivjerincntai  Sanitation  Institute  of  the  Red  Amy,  district  laboratories, 
and  amy  doctors  led  to  the  formulation  of  hygienic  standards  and 
principles  of  providing  sanitary-hygienic  service  for  troops  in  camps 
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and  in  the  field*  The  re.  suit  i  found  their  way  into  the  regulations 
and  manuals  of  the  Red  A :cy.  Guido  for  Protection  ox  Troops  against 
Epidemics,  Guido  for  Field  Supply  cf  hater,  Guido  fox'  the  Organization 
of  Nutrition  end  Preparation  cf  Food,  manuals  for  th3  design  a-.rt  con¬ 
struct! -a  of  Military  cantonments,  barracks,  ar.d  cones.  The  Military 
Sanitation  Ifcndhocit  for  Doctors  and  the  fii'st  tcxtbocks  or.  niTicafy 
Hyjic:ic~Cu.  A*  Ivanov  ar.d  F,  l*.  Ivrotkov)  were  published  at  that  tine. 

During  the  prewar  years  authorisations  ware  worked  out  for 
various  hinds  of  equipment:  hygiene  laboratories  ana  installations, 
field  kits  to  test  water  and  iced,  indicator  kits,  devices  to  measure 
chlorine  and  coagulating  agents,  etc. 

Unlike  the  situation  in  licrid  User  2.,  the  Red  Army  had  at  the 
leg  inning  of  Ucrldl'ar  II  rentals  on  all  branches  of  preventive  medicine. 

The  army  doctors  ware  r,u..h  tetter  trained  in  hygiene  than  were  their 
predecessors  in  liorid  Unr  I.  Inc  vast  seals  of  operations  necessitated 
the  creation  of  ar.  orderly  system  of  military  hygiene  capable  of  coping 
with  tac’is  repairing  scientific  competence  in  hygiene.  The  experience 
of  the  first  year  cf  the  war  demonstrated  the  need  of  mobilizing  ail 
tnc  scientific  resources  of  the  country  in  behalf  of  the  treeps. 

During  the  second  year,  posts  cf  front-line  and  army  sanitary 
iniy •; r t  :.r*  hyg icnints  were  set  up.  These  men  were  responsible  for 
r._trii  Cvn  and  wat-r  supply,  chartering  of  troops  in  the  field,  partic¬ 
ularly  in  fortifications,  prevention  of  frostbite,  and  perscr-al  hygiene 
cf  the  soldiers.  Hygiene  among  the  armored  troops  and  in  the  air 
force  was  a  special  object  cf  concern.  Khile  active  military  operations 
were  going  on  army  and  front-Jir.3  hygienists  supervised  measures  to 
cleanse  innebited  localities  liberated  from  the  enemy  ar.d  to  restore 
the  water  supply.  Mover  before  had  hygienists  been  so  deeply  involved 
in  the  discussion  and  solution  cf  sanitation  problems  as  they  were 
daring  Viorld  tier  II. 

All  hygienic  measures  were  carried  out  by  army  and  front-line 
inspectors  in  direct  cooperation  with  hygienic  sections  of  Sanitary- 
Epidemiological  Laboratories  and  of  Sanitary-Cpidcmiological  Detach¬ 
ments.  The  latter  were  charged  with  obtaining  sanitary  intelligence, 
which  was  unusually  difficult  after  the  battle  of  Stalingrad  when 
the  Rod  Amy  began  the  planned  liberation  of  the  territory  temporarily 
occupied  by  the  enemy. 

A  new  era  in  the  history  of  military  hygiene  began  after  the 
victorious  conclusion  of  the  Great  Patriotic  liar  This  period 

is  narked  by  the  influence  of  I.  P.  Pavlov ?s  physiological  teaching 
c.i  the  development  of  thinking  on  hygiene  in  our  country.  This 
physiological  stress  distinguishes  Soviet  from  foreign  military  hygiene 
where  the  main  concern  is  with  problems  of  technical  nature. 

The  appearance  of  new  means  of  warfare,  atomic  and  bucteriolcgical 
weapons,  the*  growth  and  perfection  of  military  chemistry  pose  a  number 
cf  new  problems  for  military  hygienes  These  include  indications  of 
chemical  and  bacteriological  attack,  execution  of  measures  for  deactivation. 
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decontamination,  and  die  infection  of  water  and  food  supplies,  partici¬ 
pation  in  the  organization  of  sanitary  processing  of  people  along  with 
their  equipment  and  arms,  hygienic  eradication  of  the  effects  of  enemy 
use  of  mass  means  of  contamination# 

World  \:ar  I  was  responsible  for  the  rise  and  rapid  development 
of  aviation  medicine  ana  hygiene  of  special  troops.  The  end  of  World 
War  II  vas  merited  by  the  rise  ar.d  rapid  development  of  a  new  branch  of 
hygiene  —  radiation  hygiene,  The  use  cf  nuclear  weapons  causes  radio¬ 
active  contamination  of  the  atmosphere,  which  is  the  object  of  attention 
and  study  on  the  part  of  hygienists. 
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CHAPTER  I 


BfiRR/iCKS  KYC-EHE 
Introduction 


Ilan  spends  most  of  his  life  within  the  walls  of  buildings  of 
one. kind  cr  another*  Consequently,  the  construction,  properties  of 
building  materials,  sanitary-technical  cquipicnt,  and  operating  con¬ 
ditions  arc  of  considerable  hygienic  importance  since  they  influence 
nan. 

The  relationship  between  the  sick  rate  of  the  population  and 
quality  of  the  houses  has  long  been  established.  Unhygienic,  damp, 
and  dark  rooms  promote  the  spread  of  such  diseases  as  tuberculosis, 
intestinal  and  children's  infections,  and  influenza*  The  relation¬ 
ship  between  the  high  general  sick  rate  of  soldiers  and  poorly  con¬ 
structed  or  overcrowded  barracks  was  noted  by  army  doctors  back  in 
the  nineteenth  century. 

Recent  investigations  have  revealed  that  houses,  hospitals, 
schools,  theaters,  and  concert  halls  invariably  contain  a  great  cany 
microorganisms,  including  those  of  the  pathogenic  kind. 

Research  on  dust  in  the  air  of  closed  roons  and  bacterial  seed¬ 
ing  has  shown  that  the  number  of  bacteria  increases  with  the  amount  of 
cust.  Ti'^t  is  why  the  fight  against  dust  in  barracits,  schools,  and 
hospitals  is  al~o  a  fight  against  bacterial  contamination  of  the  air. 
To  decrease  the  amount  of  dust  and  microorganisms  in  living  end  study 
areas,  hospitals,  and  clubhouses,  filth  must  be  prevented  from  entering 
the  buildings  (with  shoes  and  clothes)  and  effective  ventilation 
provided.  Sometimes  physical  and  chemical  means  of  disinfecting  the 
air  have  to  be  used. 

Polluted  air  in  poorly  constructed,  unventilated,  and  crowded 
buildings  not  only  threatens  the  people  with  infection,  but  also . 
increases  shallow  breathing,  interferes  with  cardiac,  activity,  impairs 
thermoregulation,  causes  insomnia,  etc.  These  are  the  consequences  of 
violating  hygienic  standards  in  the  construction  and  maintenance  of 
living  quarters. 

3e£ore  erecting  barracks  it  is  necessary  to  select  an  appro¬ 
priate  site,  carefully  lay  out  the  buildings  with  due  regard  for 
hygienic  cons  iterations  in  orienting  the  living  and  study  rooms  to 
the  compass  points,  provide  architecturally  attractive  exteriors  and 
interiors  ar.d  landscaping.  Lighting,  heating,  and  ventilation  must 
come  up  to  hygienic  standards. 


Historical  Sketch 


In  1721;  Peter  I  ordered  the  construction  of  company  or  batallion 
settlements  ar.d  regimental  yards  to  quarter  the  troops*  A  separate  hut 
was  see  aside  for  each  sergeant,  one  hut  for  two  noncommissioned 
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officers,  end  one  hut  for  three  privates.  I  he  construction  was  cased 
cn  the  historical  experience  of  quartering  the  Musketeer  end  lay- 
scldisr  regiments  —  Preobrar iy  and  Senenewskiy  —  in  scltlracnts. 

Peter  I  decided  to  build  settlements  because  of  the  need  to 
strengthen  troop  .aorale.  Ke  was  also  influenced  by  the  desire  to 
free  the  people  from  the  oppressive  burden  of  billeting  the  soldiers. 

Modem  barracks  construction  in  Russia  daces  back  to  the  end 
of  the  eighteenth  century.  In  ??58  construction  of  the  Ssasnovskiy 
barracks  was  started  on  the  land  of  the  Sc-enovskiy  settlement;  a  year 
Inter  the  foundation  cf  the  building  for  the  Imailevskiy  barracks 
was  laid.  Barracks  in  Petersburg  were  cf  the  wide  central  corridor 
type-. ,  This  kind  cf  barracks  was  erected  in  the  middle  of  the  nine¬ 
teenth  century  for  the  Moscow  regiment  tnoe  Barracks  were  crested  in 
Moscow  with  a  side  corriticr:  the  Rhanovnichcskiy  and  Pukrevskiye 
barracks e 

There  was  large-scale  construction  of  th2  ccrridorless  type  in 
P.ussia  .from  1671  to  the  beginning  of  Her  Id  ivsr  I  in  We. 

Earresks  construction  started  in  the  Soviet  Union  in  The 

new  ways  of  organizing  -the  aimed  forces  and  new  methods  of  teaching 
and  t.vai-'tng  troops  required  new  principles  of  designing  barracks. 

Modem  barracks  differ  markedly  fren  there  of  prerevolutionary 
P.u.::ia;  They  r.;.ct  now  contain  quarters  fox'  the  personnel,  classrooms, 
roor-i  for  conducting  political  propaganda,  a  smitary  area  (wash  roes, 
smoking  room,  drying  room  for  shoes  and  uniforms,  toilet),  kitchen 
and  d;:.ing  area,  club  room,  library,  gymnasium,  and  nodical  station. 

Before  the  war  barracks  were  built  according  to  standard 
specifications  developed  between  1938  and  19lil. 

After  the  victorious  end  cf  World  War  II  changes  took  plmr-c  in 
organizing  the  personnel  of  tha  army  and  the  problems  of  combat  training 
bcoaaz  complicated,  The  development  cf  motorization  and  mechanization 
and  equipping  cf  troops  with  modem  military  technology  created  new 
problems  in  the  field  of  combat,  political,  and  special  training  and 
set  v.p  new  requirement  for  the  quartering  of  troops. 

Modem  barracks  construction  reflects  the  progress  or.de  by  the 
Soviet  building  industry  (high-speed  assembly-line  method  of  con¬ 
struction,  comprehensive  mechanization,  industrial  prefabricaticn 
techniques). 
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Military  Cams 


A  military  canp  is  a  complex  of  b-j.ildir.gs  ar.d  installations 
located  on  a  single  lot  and  used  to  quarter  military  units,  i.e«, 
to  house  soldiers,  KCOrs,  officers,  and  employees  of  the  Soviet  Amy. 

The  land  designated  for  the  construction  of  a  military  car.p 
rust  satisfy  the  following  conditions.  It  muse:  (1)  be  dry,  not 
subject  to  inundation  by  thawing  mew,  rair.,  or  flood  waters;  (2)  have 
a  low  level  of  ground  water  (0,5  to  0,7  n  below  the  base  of  the 
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location)  3  (3)  have  flat  relief  with  a  natural  c.’etic  for  the  runoff 
of  thawing  snow  end  ruin  water;  (In  have  clear,  readily  filtering 
roil;  {-j)  have  full  sunlight;  (6)  have  sources  of  wat'r  supply  and 
open  pends  suitable  for  sunning. 

A  large  cmip  consists  of  six  sor.es:  (1)  barracks -drill; 

(2)  ccnbat  materiel  end  tractor;  (3)  housekeeping;  (i;)  stair  go; 

(£)  living;  (6)  clubhouse  and  sports.  The  functional  connection 
between  the  senes  in  sh  .-.ai  in  Figure  1* 

The  barracks-drill  sene  is  the  no  In  one  and  it  occupies  the 
central  loeatien.  Included  here  are  headquarters  or  administration, 
drill  buildings,  barracks  with  areas  for  assembly,  soldiers*  (some- 
tines  officers*)  kitchens  end  ness  halls,  nodical  station,  and  guard¬ 
house,  The  combat  materiel  and  tractor,  housekeeping  and  storage 
zones  arc  functionally  connected  with  the  barracks -drill  zone  and 
located  as  close  as  possible  to  it* 

The  drill  fields  with  materiel  and  ground  for  drill  exercises 
end  training  must  be  located  in  free  areas  beyond  the  built-up  zone 
of  the  camp. 

The  soldiers*  kitchen  and  ness  halls  should  be  near  the 
barracks  cn  a  plot  adjacent  to  the  storage  zone.  It  is  well  to  have 
a  green  protective  belt  alongside  the  administrative  zone. 

The  officers*  ness  hall  is  usually  built  near  the  clubhouse. 

The  medical  station  stands  on  a  special  landscaped  plot  ax:ay  from 
roads  with  heavy  traffic,, 

The  living  zone,  which  is  off  by  itself,  includes  houses  of 
the  quarters  type,  hostels,  a  school,  kindergartens  and  nurseries, 
coraissaries,  and  a  variety  of  supply  buildings. 

The  clubhouse-sports  zone  consists  of  a  building  together  with 
sports  aruas,  a  stadium,  garden  or  park. 

The  climate  must  be  taken  into  account  in  constructing  barracks, 
houses,  and  childrens  facilities. 

Good  interior  lighting  is  obtained  by  correctly  orienting  the 
buildings  to  the  compass  points  and  by  properly  arranging  the  buildings 
in  relation  to  one  another.  There  should  be  as  much  unobstructed  sun¬ 
light  as  possible.  Hence,  the  buildings  must  not  be  set  too  close 
together.  The  length  of  shadow  cast  by  a  building  depends  on  its 
height.  Therefore,  the  space  between  adjacent  structures  should  be 
at  least  one-third  '.heir  height.  The  amount  of  space  between  the 
sides  of  hu lining s  required  to  ensure  adequate  insulation  in  various 
climatic  re'  ire  is  shewn  in  Table  1  (according  to  L.  B,  Velikovskiy). 
The  lighv-cli.-Oic  zones  of  ohe  USiH  are  shown  in  Figure  2  (zone  JV 
induces  re-ie.'.u  with  a  temperature  in  January  of  from  -i*°  to  -*2*°  and 
in  July  v28°  w.d  higher). 
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Fuicrublc  end  unfavorable  sectors  of  the  horizon  for  orientation 
of  4 he  uinaews  of  living  quarters  are  shown  in  Figure  5  (acuordi’.ig  to 
L.  h  V'ilikovsk:/) In  climatic  cones  I  ur.d  II  window  cx;>osure  to  the 
north,  northeast  (o  to  20c)..  and  northwest  (330  to  360°;  is  vudevorubl?.. 
In  acres  III  and  IV  exposure  to  the  west,  southwest  (225  to  2?0°),  end 
northros  t  (270  to  230'-')  is  unsuitable, 

Suildings  with  living-  auxiliary,  end  study  reel’s  on  both  sides 
of  the  longitudinal  axis  (if  there  is  a  niddie  corridor)  are  beet 
constructed  in  zones  I  and  II  along  the  meridian  or  with  a  deviation 
th-erdfrois  of  no  acre  than  1.0°  (Figure  h). 

Buildings  in  zones  211  and  IV  should,  insofar  as  possible,  be 
laid  cut  with  the  long  axis  along  tiie  geographic  latitude  with  window 
ensure  to  the  south  aid  north  cr  to  the  southeast  and  nortluicst. 
rvwxissibie  deviation  frea  the  latitudinal  location  should  not  exceed 
ft®  (r rgurc  5) • 

A  western  or  southwestern  exposure  in  the  southern  zones  i$ 
undesirable  since  it  results  in  overheating  during  the  sunzer* 

/  latitudinal  exposure  in  zones  I  and  II  is  permitted  in 
barracks  with  light  on  two  sides  and  living  quarters  for  personnel 
all  a lung  the  width  cf  the  building* 

In  the  arctic  regions  ana  the  Far  East  orientation  to  the 
c-xr.puss  points  varies  with  the  direction  of  the  wines  prevailing  in 
the  winter. 

Buildings  intended  as  hospitals  should  have  vhe  windows  of 
epsraci  *.g  and  dressing  rooms  facing  north,  northwes s_,  or  northeast* 

Classrooms  should  be  laid  out  so  as  to  have  naxirur.  uniformity 
cf  light  throughout  the  cay  anc  the  year.  The  axis  cf  the  building 
shed-  run  from  cast  to  west. 
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All  this'  —plies  equally  to  the  planning  or  streets.  In  20r.ee 
I  end  II  they  she ..id  30  along  the  meridian  if  the  cross  streets  aren't 
too  loro.  If  the  longitudinal  end  latitudinal  streets  ar<-  approxi¬ 
mately  the  .same  length,  the  direction  of  the  former  cay  deviate  30  to 
..liO°  iron  the  meridian;  the  cross  streets  may  deviate  30  to  U0°  from 
the  latitudinal  direction.  In  southern  sohes  it  is  reccmcnded  that 
loro  streets  have  a  latitudinal  orientation  or  deviation  of  about  1*0° 
to  the  east. 


Military  posts,  rest  of  t;hich  are  located  away  fron  major 
inhabited  localities,  arc  usually  well  ventilated.  Therefore,  the 
builders  must  think  not  so  much  of  providing  ventilation  for  the 
streets  and  quarters  of  the  post  os  of  protecting  the  living  quarters 
against  strong  winds,  sandstorms,  and  snowstorms,  especially  in  the 
northern  and  northeastern  parts  of  the  country.  The  buildings  are 
best  situated  facing  the  prevailing  winds.  If  there  are  snowstorms 
end  drifts  in  the  area,  the  streets  are  planned  so  that  the  wind  b loirs 


through. 

Space  between  residential  buildings,  kitchens,  ness  halls,  end 
objects  which  pollute  the  air  is  determined  by  the  regulations  of  the 
utilities  sections.  For  example,  irrigation  fields  cad  biological 
stations  must  he  3C0  n  fron  the  living  sene*  For  filtration  fields 
and  sewage  disposal  the  space  is  increased  to  1,000  n.  Cutsiae  toilets 
have  to  be  25  r.  from  residential  buildings}  garages  and  parking  plates 
for  cars  should  be  ICO  m  away. 

The  built-up  area  should  not  exceed  15  to  2C£3  of  the  military 
post;  the  remaining  portion  is  to  be  used  for  roads,  drill  and  sports 
fields. 


Sene  15  to  3#  of  the  post  grounds  should  be.  landscaped.  If 
the  free  lend  set  aside  for  building  is  covered  with  trees  or  shrubs, 
about  of  the  green  area  must  be  left  as  it  is.  The  sports 

fields  should  be  laid  out  on  the  landscaped  territory  next  to  open 
water  (river  or  lake). 


Barracks  Planning 


In  planning  the  buildings  one  must  take. into  account  the  hygienic 
requirement  of  providing  a  functional  connection  between  the  various 
rooms  according  to  their  purpose  so  as  to  create  a  flew  of  movement 
into  and  out  of  then  (Ii.  S.  Kasperovich) . 

Figure  6  shows  that  after  entering  the  barracks  from  the  stairs 


or  gevay  one  ccr.es  into  the  corridor-entrance  hall  that  connects 
the  rooms.  If  the  corridor-entrance  hall  is  spacious,  it  can  accommodate 
a  clothes  tree  and  rifle  racks.  Right  off  the  hall  are  the  rooms  of  the 
person— 1,  classrooms,  officers’  rooms,  and  rooms  for  the  cleaning  of 
we  etc..  ,  clothing,  ar.d  shoes.  The  washroom  is  entered  directly  frer.  the 


hall  a 


hreugh  the  r«,cn  for  cleaning  shoes  and  clothing.  It  should  be 
,e  to  go  through  the  main  room  of  the  personnel,  which  occupies 
e  width  of  the  building  and  has  windows  on  two  sides. 
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Company  s!r-epir.g  quarters  should  not  he  divided  up  into  srvill 
r.w.:s  for  convenience  ii  direct-log  the  co.ra.iy  sad  Maintain ing  v.il  itary 
discipline,  The  study  arid  operation  cf  various  types  of  c^uip-ient 
requires  a  cvJjstar.Uai  uuriber  cf  classrooms  in  the  brrrecks.  Class- 
roov>  uhicn  contain  bvhey  machinery  are  best  sot  up  avuy  iron  the 
barracks  r.sar  the  workshops.  Closets  should  be  built  there  for  opecial- 
pirpere  and  wo.ck  clothes.  o 

Interior  Service  Regulations  call  for  1;  :r  cf  sp-.ca  per  soldier 
in  tna  area  for  personnel.  With  an  average  burrocks  height  cf  3d  k 
this  rears  13.6  m-*  cf  air  space  per  nun,  Air  cliangcd  twice  an  hour 
i:  the  sleeping  quarters  is  fairly  satisfactory.  Good  ventilation, 
especially  if  provided  by  an  Ciiv-iust  cy^te:.;,  makes  it  possible  tc 
rcciuac  tnc  u>>cnt  ex  space  and  sire  cf  roan* 

Interior  Service  Regulations  call  for  every  company  to  l*ave 
its  own  toilet,  livutcry,  and  room  for  cleaning  cf  clothing  and  sheas. 
This  group  of  icons  is  c cabined  into  a  sanitary  unit,  It  is  desirable 
for  hygienic  reasons  to  put  company  sanitary  unite  at  the  ends  of  cash 
story'  in  a  battalion  barracks.  The  layout  and  equipment  of  sanitary 
units  arc  shewn  in  Figure  7, 

The  lavatory  with  a  through  passage  should  be  ne::t  to  the  toilet. 
::..:ls  sh.ru Id  he  painted  \:p  to  1-6  n-  Regulations  call  for  cos 
freest  f  or  each  .1  to  7  soldiers  70  cm  apart. 

Every  lavatory  must  have  foot  baths  in  the  fern  cf  concrete 
troughs  with  hot  and  cold  water.  The  baths  arc  arranged  at  the  rate 
of  cun  place  ccr  30  r.cn0  The  places  are  separated  by  low  partitions 
85  cn  apart.  Showers  occupying  1  n2  of  space  can  be  conveniently 
ccvbined  with  the  foot  baths. 

Flush  toilets  arc  planned  at  the  rate  of  one  for  12  to  35  men. 
The  places  are  separated  by  low  partitions  90  an  apart.  Urinals  arc 
bust  constructed  in  the  farm  of.  troughs  in  the  floor  and  the  walls 
tiled  to  a  height  of  1.2  n-  Calculation  of  the  trough:  cr.e  running 
re. ter  for  25  to  30  men.  If  uriiials  are  to  be  used  instead  cf  troughs, 
the  -ate  is  one  for  12  to  15  sen. 

The  sanitary  unit  is  to  be  entered  through  the  lavatory  or 
cleaning  room.  The  sanitary  unit  may  not  be  entered  from  the  stairs 
.since  the  putrid  air  would  come  through  then  to  the  upper  floors. 

The  room  for  cleaning  clothing  and  shoes,  uni  eh  is  also  used 
as  a  smoking  room,  contains  benches  for  cleaning  shoes,  a  snail  closet 
to  store  odds  end  orals,  and  a  can  for  cigarette  butte.  . 

Driers  arc  installed  at  the  rate  of  one  for  COJS  of  the  personnel 
for  puttees,  boots,  and  sometimes  street  clothes. 

Each  drier  has  a  drying  chamber,  inn,  and  heater.  Some  driers 
operate  continuously,  being  heated  by  stoves  of  moderate  heat  capacity 
with  brick  gas  flues  end  fire  tubes;  other  iriers  operate  periodically, 
being  heated  by  stoves  of  large  capacity. 
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Putties  arc  dried  at  a  room  temperature  of  f>0  to  55°  *  Uhen  the 
drying  room  is  used  for  hoots,  overcoats,  and  fur  objects  the  tempera¬ 
ture  is  lowered  to  h5°*  Two  corner  thermometers  are  provided  to  control 
the  air  temperature.  Heat  must  be  applied  in  such  a  way  that  the  air 
in  the  c; chaus t  pipe  is  not  below  L0°. 

The  doctor  (feldsher)  is  responsible  fer  checking  on  the  effective* 
ness  of  ventilation  of  the  drier,  Puttees  and  other  articles  of  clothing 
must  be  dried  in  a  current  of  warm  air. 

The  design  for  a  two-story  stone  barracks  executed  by  Prof,  II,  S. 
Kaspcrovich  is  an  aumiplc  of  the  interior  planning  and  equipment  of  a 
modem  barrac'.cs  (Figure  6). 

Tnc  first  floor  of  the  barracks  is  planned  to  provide  sleeping 
accomodations  for  $0  men,  battalion  orderly  room,  classroom,  room  for 
cleaning  weapons,  general  area  for  cleaning  shoes,  lavatory,  and  smoking 
room  with  drying  closets,  shower  room,  and  toilet.  The  second  floor 
has  more  or  less  the  same  layout  as  the  first  floor.  Useful  floor 
space  per  rum  7*7  to  7,0  n^:  cubic  content  of  building  3,760  r3- 
volunc  per  :mui  3U.S  to  31.3 

Lighting 


Extensive  research  since  the  time  of  F.  F,  Erismen  has  shoan 
that  good  natural  light  increases  efficiency,  raises  the  productivity 
of  labor,  favorably  affects  the  mood  and  sense  of  wall-being  of  people 
with  resultant  cheerfulness  and  joie  dc  vivre.  In  the  northern  latitudes 
the  importance  of  direct  sunlight  in  rooms  where  people  have  to  stay 
for  a  long  tine  is  particularly  great. 

Adequate  lighting  and  insulation  of  living  and  study  quarters 
con  be  ensured  by  properly  orientating  the  building  to  the  compass 
points,  allowing '  for  the  standard  amount  of  space  between  buildings, 
and  choosing  the  appropriate  sire,  form,  and  location  of  light  openings. 

In  barracks  planning  the  coefficient  of  depth  of  slope  is  deter¬ 
mined  from  the  formula  suggested  by  the  light  engineering  commission  of 
the  Academy  of  Sciences  USSR; 

-I 

where  3  is  the  distance  frem  the  c::tcricr  -urfaue  to  the  farthest  point 
f-tn  the  windows ;  II  is  the  height  from  the  upper  edge  of  tine  window  to 
the  floor,  L  is  the  coefficient  of  depth  of  slope.  This  coefficient  is 
3-5  id  sleeping  quarters. 

Light  from  one  side  is  permitted  for  living,  study,  auxiliary, 

;.:d  o:her  comparatively  small  rooms.  Light  from  two  sides  is  required 
w.  l_rje  rooms;  sleeping  rooms,  dining  rooms,  hu_is,  foyer  of  club- 
re  :.:s,  ar.d  sports  rooms. 

The  area  of  light  openings  for  most  buildings  In  a  military  camp 
ii  determined  geometrically,  although  thi-  calculation  does  not  give  a 
true  idea  of  the  degree  of  illumination  of  the  rooms.  In  sleeping 


o 


quarters  the  mt: o  of  window  area  to  floor  space  (the  light  coefficient) 
vuist  be  1:8  fur  the  central  latitudes  and  1:10  for  the  region:;  south 
cf  i.0°  and  north  of  -SO5.  The  ratio  must  be  wore  than  J.r6  cr  Is?  in 
s lacy  rooms,  clcssrosns,  iseac?;art?rs,  kitchens,  one.  race  halls. 

Lighting  rust  be  maxi  ml  — •  1:3  and  1:5  —•  In  operating  cud  dressing 
re *tji  cr.d  ls6  u:d  l:j>  (depend  i:<g  cr.  the  latitude)  in  vrards  and  doctor's 
examination  rooms, 

;."v:n  r.tOi'.ctric  standards  cm  natural  light  are  used,  no  account 
is  token  cf  the  light  end  climatic  features  of  the  location  cf  the 
barracks  nor  the  orientation  of  the  windows  to  the  compote  points, 
the  shade  cart  by  the  buildings  standing  opposite,  tress,  architectural 
end  decorative  elements  of  the  building  (balconies,  pilasters,  cr 
columns),  Ilcflnctcd  light  is  likewise  ignored  even  though  it  any  be 
three  or  four  tines  as  much  as  direct  light  on  the  side  opposite  the 
v;  widows.  Finally,  with  geometrical  calculation  it  is  inr-oss Iblo  to 
alien  for  the  depth  cf  the  re  or,  shape  end  location  of  the  windows. 

Professor  Ks  1%,  Gusev  worked  out  a  method  cf  rating  natural 
light  for  sciasola  that  makes  it  possible  to  calculate  the  area  of  glass 
surface  of  windows  according  to  room  area  and  other  factors*  This 
r.ci’i.va  cf  rating  is  useful  in  dole  raining  the  natural  light  of  living 
and  u  r.v.iy  charters  in  barracks  frcs-i  actual  measurement  end  from  plans, 
Tr.:r  last  is  particularly  important  for  military  hyg ionises  who  are 
responsible  for  precautionary  inspection  of  the  planning  end  con¬ 
struction  cf  barracks  as  for  as  sanitary  matters  arc  coneemcdc 

In  19pl  V.  B,  Veynterg  proposed  a  method  of  calculating  the 
natural  light  for  residential  buildings  that  may  also  be  used  in  r.ajc.r 
army  construction  projects.  According  to  this  calculation,  the  lighting 
of  a  resn  is  satisfactory  if  the  amount  of  light  is  equal  tc  or  greater 
than  that  obtained  from  the  formula 
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where  S  is  the  required  ratio  of  window  area  to  floor  space j  K*  is  the 
coefficient  characterizing  the  purpose  of  the  room  and  the  light  con¬ 
ditions  of  the  locality;  Kg  is  the  coefficient  which  takes  into  account 
the  shading  of  the  windows  arid  relative  brightness  of  the  visible 
portion  of  the  sky,  i,e,,  the  exposure  of  the  windows  of  the  room. 

The  formula  S  »  Kilt,  for  the  value  of  S  is  justified  in  eases 
uherc  the  depth  of  the  slope  does  net  exceed  2  (S,  I,  Vetoshkin) . 

The  values  of  the  coefficient  Kj_  for  the  three  light-climatic 
senes  are  shown  in  Table  2, 
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T/JiLE  ii 

/xjlc  ft.  oi“  shaiirs  cf  10  20  30  10  >0  60  70  £0 
u indent,  in  degrees 


Shading  by  be i icing 
features 

—v -  .  *»> 

•  «««•!.  «k  4  V*U,  <»  O 

'■•jr'.v.rjS;'  loggia'; 

[•odors  near  re-entrant 
sngles  of  the  bu.luing- 


Corrcction  factors 

•let  1.1  2,2  1*3  Hot  remitted 

*•  J 

xr/co 
cc- 


1,1 

1.1  1,1  1.2  1.2  1.3  1.3 


The  angle  (  o..)  of  shading  cf  vincicvrs  is  determined  from  the 
Lorrsr.  in  "inure  9. 

Vo  determine;  the  virvfoi:  area  ir.  a  living  roc::  12  r.2  on  the 
zzcr/l  ficor  vita.  \;ir/.avs  facing  northeast  at  1;0  r.  opposite  a  four- 
icon  house  1c  r.  high,,  the  value  cf  the  coefficient  has  to  be 
rand  in  table  2,  It  *.:ill  he  0-13  for  Irght-cliauitic  zone  II- 
,r.e  Vw.uo  c_  the  coc-j.xc.cu..  :o  zs  acun*—  cy  ccap*-.inj  .he 
tn-.i> ..t  of  the  angle  of  shading  of  trir-dovc. 

Alloying  fur  a  score  6  r.  high  planned  far  the  first  f iocr  cf 
the  bui Icing,  ur  f  ind  that  li  =  10  n  since  the  cornice  of  the  building 
opposite  is  10  higher  than  the  middle  of  the  i:ir.dcv  (16  -  6  18  iOa). 

The  tangent  of  the  angle  of  shading  is  determined  from  the 
ccaation 

•  -  |  •  §  "  045. 

Table  3  gives  the  values  of  the  coefficients  for  the  tar.3er.ts 
0-2  end  0.1;.  For  the  northeast  with  C.25  the  tangent  of  the  angle  of 
shading,  the  value  of  Kj.  t»zii  be  1.9, 

Substituting  ir.  chc  for. rule  the  values  of  the  coefficients  7.^ 
end  "o  found,  ve  obtain  the  follo‘..*ing  light  ratio; 

S  * ... -w,  0.x3A1.9  *■  Qgub. 


It  folio’.:; 


that  the  vinca?;  erea  in  this  ease  must 
Le  I6r0.il;  -  I; -32  This  amount  cf  light  can  be  produced  by  tuo 
vindeve* 

The  natural  light  of  u  given  point  or.  the  earth  depends  on 
many  things;  elevation  of  the  sun  above  the  horizon,  cloudiness, 
dustiness  of  the  air,  ’tajnituco  of  reflection  of  light  by  the  sno’.:, 
grass,  etc.  The  variability  of  these  conditions  is  responsible  for 
the  substantial  fluctuations  in  light  both  throughout  the  year  ar.d 


curing  a 


c~y « 


This  variability  ir.  natural  light  :;ade  it  necessary  to  adopt 
as  a  unit  of  r.cusurcrcnt  an  ui'bitrary  v_luc  called  the  coefficient 
of  natural  light  C..*L  (ratio  of  the  light  of  a  giver,  point  in  a  rc:n 
to  the  external  light  of  points  cat  of  doors  at  the  rone  tire).  Light 
inside  a  rosr  is  always  less  than  the  light  c-f  ar.  open  place.  Conse¬ 
quently,  the  ChL  shct'5  ho*.;  r.uch  less  the  light  cf  u  giver,  point  is 
than  the  light  cf  an  open  space.  The  CiiL  is  usually  expressed  as  a 
percentage  according  to  the  equation 


e  c  x  •*100;  3  =  30»ci'i. 

■  -o 

The  light  of  a  given  point  in  an  enclosed  place  is  equal  to 
the  external  light  (horizontal  surface)  ruitiplied  by  the  ChL. 

.  no  Ale— onion  S.UwC  3t«mcara  _> e f  1  *■  no  a na  enc  plan  *h  ixcn 
Position,”  19i>2  call  for  the  value  of  the  Chi  to  be  fixed  at  the 

x.OS  e  u. w.ciOv  uO««.wS  x.O>>  the  .h..CwIiS  x«*.  .u...d  ..lw.iOut.wC  by  SlwS 

1  ignt  (winnows,  (.anlo  S j  * 


TITLE  5 


Category 


Type  ci  reens 


Value  of  CSL,  % 


I  Operating j  drafting  2 

If  Dressing,  class,  laboratories. 

reading  rccr.s,  work  places  cf 
kitchens  end  ness  halls  1.5 

,  III  Hards,  doctors5  examination.  reoas, 

auditor iun  1.0 

I V  Sleeping  quarters  in  barracks,  passage- 

wag's  in  cess  halls,  gyanusiucs  C.5 

V  Solitary  unite,  sroking  roois, 

corridors,  entrance  hulls  0.25 

It  is  rruch  easier  to  solve  the  problem  cf  artificial  lighting 
of  barracks  rocr.c,  which  hrive  the  following  hygienic  re qu irer.cn ts : 

(1)  Sufficient  light  fer  work  areas  ar.d  the  rotns  in  general; 

(2)  "airly  unifom  lighting  of  uork  surfaces  and  within  the 
work  place  (a- disproportion  of  no  r.crc  than  1:2  is  permitted); 

(3)  Absence  of  a  grout  difference  in  brightness  of  work  . 
surfaces  nr.:.  surrounding  background; 

(h)  Uniting  the  blinding  effect  of  the  source  of  light  (the 
brightest  part  of  the  Imp  rust  not  exceed  C.5  sb); 

■S)  3„ ininatior.  of  ref.ccted  brilliance  of  work  surf-ccs  by 
using  fiat  pwir.t. 

Ir.  w—igr.ing  artificial  lighting  cne  car.  ba  roughly  guided  by 

U-«V  ^  Vw.W.  W  Ua.  44*  a>U»  o . *W 4 ■  Ik  vv 


-  11  - 


cj  f>9 


TABLE  6 


Type  cf  rccnc  and  work  surfaces 


T'dtTi-C'-.to 

.V  Ow«  <U  ^‘i^Z'k  U(SL^/mvS  y 

Forms  for  political  education  and  classes 
r.css  halls  ar.d  snack  burs 

)*••»*>  «"  M  *  ».  .  •  »»  ^  »  •  •#/•»  »«  •#•«■• 

k*  vw  A  iV»/  v«<U  WtA'xVi  «*U«/****> 


r.cc'ica?.  fac:  I.ti2v_ 

[.cmtT.hf’rcc..;  fcr”’,".aj6r  surgery 
‘  ‘  .j  men  -'or  r.lror  surgery 
j  pro- ope.xi.icr.alj  ecKiaaticc* 


VMkWtWli 

ressir. 

•  vcr>j 


Linht  standard 

s,  hr; 

cork  places 

iii  4  VWrt 

5CD 

ICO 

150 

+>•-* 

t? 

i  rf*\ 

75 

150 

ICO 

50 

T  r^A 

ICO 

2,CC0 

ICO 

500 

ICO 

:  work  viz  ces  ■—  can  be 

.my  doctors  do 

not  hav( 

retry  acc-cs:  to  light  setcrs  so  they  have  to  resort  to  the  simpler 
hue  .1*05  precise  rating  method  cf  dcteminir.g  the  amount  of  light. 

Vent!  1?.  t5.cn 


O 
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F.  F,  Erisr.au  pointed  out  65  years  ago  that  clean  air  is  a  prime 
sanitary  end  esthetic  r.ecc  of  ran,  C-ood  air  ir.  barracks  reens  is 
a  prerequisite  for  health.  numerous  studies  of  air  in  barracks  r.adc 
by  Soviets  (V.  Scolyurov,  I.  G*  Dashkevich,  h’.  llleptsov,  I.  Alekscycv 
and  ?.  Tilchcnirov,  I,  F.  Aleksandrov,  and  others)  end  foreign  investi¬ 
gators  correlate  the- sick  rate  of  soldiers  (especially  droplet  infections) 
i;ith  poor  quality  of  air  in  sleeping  charters. 

A  1921;  r.cdical  report  on  the  English  army  cited  instructive  data  . 
cr.  the  engine  rate  in  the  old,  shabby  barracks  and  the  new,  better  built 
barracks  cf  Edinburg.  The  sic!;  rate  cf  the  latter  uas  five  tir.es  lower 
thru  that  of  the  former  in  Ducerier,  three  tir.es  lower  ‘in  January,  and 
eleven  tines  lover  in  Ilarch. 

Feccor.it: cn  of  the  special  rol:  of  air  in  the  spread  of  influcr.ua 
and  other  infections  is  ir.portar.t  in  determining  the  preventive  measures 
to  — «  u^-d,  w..c  nc-iu  vulUw U— 1 e  —.—rug  c— — :c*cn^  vent.:— ct-v^n  ex  living, 
study,  cad  work  rcc-ns. 

two  tyres  of  ventilation:  natural  and  artificial.  In 


vl-  for.  .or  air  is  e::chcngu_  by  a  c. _Jc.ur.ce  in  temperatures.  The  vir.d 
i:  _  :m.gor  factor  here.  Cn  the  v.Tncuurd  side  pressure  forces  air  into 
th.  rcc::s  through  the  torus  of  the  bui—ir.g  material  and  cracks  in  tire 

cd>*wt  Wv*w»**i 


Air  exchange  in  rooms  is  assured  by  an  c:<haust  fen  usually  with 
a  heat  booster.  This  circulates  the  air  approximately  cnee  an  hour 
without  or.  organised  feed, 

A  central  heating  radiator  set  up  in  the  attic  nay  be  used  as 
a  craft  cti..ulator. 

The  barracks  ere  ventilated  by  drawing  healed  air  fren  the  upper 
part  of  the  sleeping  quarters  or  classrooms  through  vents  and  ducts 
in  the  vails  (not  the  outside  vails). 

then  the  ancunt  of  air  exchanged  is  snail  (the  contents  of  the 
reen  changed  once  an  hour),  the  air  seeps  in  and  is  removed  through  the 
exhaust  ducts  operating  on  the  principle  of  a  gravitation  system  with¬ 
out  mechanical  stimulation.  Efficiency  of  the  system  is  enhanced  by 
the  use  of  deflectors  installed  in  the  upper  part  cf  the  exhaust  shaft 
G„5  to  1.0  :,i  above  the  gable  of  the  roof  (L,  B.  Velikovskiy) . 

Mere  efficient  ventilation  is  provided  by  a  mechanical  booster, 
vhich  is  used  vhen  air  circulation  has  to  be  intensified.  This  type 
of  ventilation  is  installed  in  auditoriums,  lecture  halls,  kitchens, 
ness  halls,  and  hospitals.  Air  seeping  in  is  net  enough  ar.d  outside 
air  must  be  artificially  brought  in  vith  due  regard  for  hygienic 
requirements, 

F-gurc  10  shots  the  vzy  that  air  moves  and  the  direction  of  air 
currents  in  various  types  of  rooms.  On  the  viadvard  side  the  wind 
rarefies  the  air  and  helps  it  to  seep. through  the  vails.  The  passage 
of  air  through  doors  an  d  windows  plays  a  leading  role  in  natural 
circulation;  infiltration  through  the  pores  is  not  particularly 


significant. 


In  cold  weather  the  air  inside  a  room  is  always  warmer  than  the 
outside  air.  Consequently,  the  specific  weight  of  the  outside  air  is 
invariably  higher  than  the  volumetric  weight  of  the  inside  air.  The 
difference  ir.  pressure  between  the  inside  and  outside  of  a  building 
causes  the  air  to  move  through  the  pores. 

Theoretical  calculations  have  shown  th&t  at  certain  temperatures 
and  when  the  outside  air  is  still,  pressure  in  the  lower  part  of  the 
roc:.:  is  directed  within  while  in  the  upper  part  it  is  directed  without. 
This  means  chut  the  colder  and,  therefore,  the  heavier  air  penetrates 
fro..;  vitheuv,  whereas  the  warmer  or  lighter  air  tries  to  get  out.  There 
is  a  neutral  come  in  the  middle,  which  nay  he  at  different  heights 
expending  cr.  where  there  are  more  openings  in  the  walls  —  above  or 


Thu  muutral  zone  can  be  shifted  up  or  down  to  increase  air 
circvl-ticn  ir.  kitchens,  mess  halls,  smoking  roens,  and  toilets. 
Accordingly.,  xhavst  vents  are  placed  in  the  vails  to  help  to'rar-s 
the  neutral  some  and  movement  of  air  upwards. 

Air  is  circulated  by  artificial  ventilation  using  mechanical 
cr  heat  boosters  to  create  a  difference  in  pressure.  Technically, 
four  different  kinds  of  ventilation' may  be  cistinguishca.  (1)  inflow, 
(2)  exhaust,  (3)  infiev-exhaust,  end  (A)  recirculation  (movement  of 
air  in  an  enclosed  place  without  renewal  or  with  partial  renewal) . 
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vlnhr.ast  in  bar-vcks  toilets  must  Sc  planned  at  the  rate  of  $0  r? 
an  incur  per  hole 

‘..•w/u.Jj.  .  ••-  K..*.W  ..  ...  UUiVi  wTC*  V-  W  w..*»  *UV^  U-  wW  w^i 

hear  pc;'  r-» 

v-::-::-2::hau.  t  end  in-lev:  in  an  auditorium  arc  planned  at  the  rate  of 
20  m3  m.  hour  p— :  men 
-”-::-::-i£s  timated 

Dirinfoct.-m  the  Air  in  Earrcclts 

The  r.air.  source  of  pathogenic  aicrofiora  is  man  (especially  his 
respiratory  trace)..  Sneezing  and  coughing  cause  the  formation  cf  a 
bacterial  aerosol  consisting  of  dreps  of  various  siscs  (from  2  to  ICO 
S'-  and  no  re) ,  The  fine-drop  pinnae  (free  3  to  5/'.-)  has  complex 
clcctrechor.ic-1  relations  with  air  and  is  a  stable  colloidal  system. 

Air  containing  large  bacterial  drops  ic  an  instable  system  line  a 
mechanical  suspension. 

bacterial  dust  ferns  as  a  result  of  the  drying  of  bacterial 
droplets.  It  is  important  to  rote  that  the  droplets  decrease  in  siao 
i:ith  evaporation  of  the  fluid  and  the  spued  with  which  they  settle 
decreases  rapidly.  As  the  drops  become  smaller,  the  rate  of  evaporation 
increases  sad  drop  nucleoli  instead  of  droplets  remain  in  the  air.  The 
dust  phase  of  a  bacterial  aerosol  is  also  of  great  epidemiological 
significance  if  it  consists  of  microorganisms  that  do  not  lose  their 
viability  with  drying. 

Sc  I.  Kudryatsev’s  observations  show  that  bacterial  contamination 
of  the  air  in  classrooms  increases  as  people  come  in;  it  drops  seme¬ 
n-hat  during  the  lessons  but  rises  again  at  the  end.  bacterial  con¬ 
tamination  of  the  air  in  sleeping  quarters  over  a  24-hour  period  is 
shorn  ir.  F  igurc  12. 

Ventilation  is  the  most  effective  way  cf  controlling  bacterial 
centre: ir.at ion  of  the  air  in  closed  places.  ?.  A.  Vavilinss  research 
has  shewn  that  15  minutes  of  ventilation  in  barracks  reduces  the 
number  cf  microorganisms  in  the  air  by  8C£.  A  good  method  is  constant 
infipw-e:dnaust  ventilation.  The  fact  that  it  is  very  effective  at 
ary  phase  of  the  bacterial  aerosol  has  practical  significance.  Inci¬ 
dentally,  the  multiples  it  structure  of  the  aerosol  complicates  the  use 
of  physical  and  chemical  disinfectants. 

Another  important  method  of  combatting  acrogcnic  infections  is 
the  energetic  control  of  dust,  Accordingly,  besides  regular  and 
careful  verve  Hat  ion  and  thorough  cleaning  of  the  floor  and  equipment, 
successful  use  has  been  made  in  recent  .’/cars  of  dust-collecting  sub¬ 
stance.  rating  wood,  parquet,  and  other  floors  with  those  substances 
ic  a  s  ::y la  matter,  A  double  application  about  three  to  five  times  a 
month  rea-uss  the  mount  of  dust  and  bacterial  contamination  of  the 
air  ^  -U  ...  lav* liny. 
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Barracks  floors  c  n  be  t-.vc.ici  vith  paraffin  end  spindle  oil, 
c.ebe.'l,  cr  sr.  *ar  oil  i  -Ii  a  little  kerosene  elded  as  a  thlneor*. 

■vca  Lad  :.-ny  be  udf.d  to  the  paraffin  cr  spindle  oil  to  ctairi  the 
fleers  reddish  brenr..-  The  fiCw.es  shoe  Vi  first  be  ccro.vjlly  vveivod 

»*I  *..•  ?  1  I  -  *  •  n  **/»••  .■*  •  '•!'  1  *  * o /•••««•  **  •*  *  r  *•  *‘  .  „  C «  7  Ef  ^  O  1  *  v  •»  *  /«../* 

oil  pee  ICt  r.-  of  fleer  ;..t  sppl-ud.  unifor..fy  ever  the  entire  area. 

2.  .vl.-vi,  eh. eh  v..*.c.  to  co:l  -ho  1  * .r._s  cl  r.;oc;-l-  rutting  tool.;,  is 

r.ined  to  fur.i  :;  ff{!  :  r.h  :-.py...£vi  the  -uw.  el  j  J.i’csjv.  prr 

100 o-'  fleer,  Vr.c  •..r.-r.od  fleers  arc  tried  vith  12,33  dipped  in  the 
cvulssi  e-obv.iicn  ;r.i  the  c::c.;;s  oi.  vise:'.  cl-  vith  ether  rags. 

Ah  ir.wctifhtic.-  tee  17  tv-.:c  it  or.  AuOric-r.  installation  (Fort 
-rag:.)  shoved  that  treating  floors  vith  cil  doorcase-!  the  incicknca 
ci  upper  ."e-pl.'ctory  tract  infections  a  .-.g  the  soldiers  31  to  hZfcj 
ctrrk'g  epidemics  the  rate  crcppvd  6  to  12;),  although  the  rosier  of 
r.ieroorfa.ii.'c.s  in  the  r.ir  01'  tho  c;rp<— 'hicntcl  barracks  dropped  Y>  to 
ns  compared  vith  the  controls. 

A  o-'e-t  rrr:y  r.iciecrre.-.isse,  including  hc;:o lytic  streptococci, 

?.*v.  thrown  into  the  air  then  bead  arc  node  a.'. 2  the  floors  dry  step t„ 

Those  streptococci,  it  has  been  repeatedly  pre-van.,  rent  in  viable  for 
nary  :.-.->.vths  in  linens,  ciothir.g,  and  bee  accessories. 

Ik:  cVr.per  of  spreading  injections  through  bed  linen  c.-.o  be 
ever— *.c  by  tret. line  it  vl:h  a  3  to  5;)  ol-  ca-xlsior.  reeled  to  vnt*r « 

Bartley  tested  ccnitieir.o  neacuro-a  in  barracks,  Ms  observed 
three  ce.-. paries  of  2C0  r.cr.  each.  Li  oenpeny  1  cr.  cil  emulsion  van 
used  to  treat  the  linens,  blankets,  anc  handkerchiefs,  In  cc srpany  3 
disinfectants  ( trie thylcngiycx-i,  etc,)  were  sprayed  about  vhen  the 
beds  and  floors  vcrc  tidied  up.  Conpany  2  served  as  a  control.  The 
best  Jesuits  were  shorn  by  cartpray  1  where  the  niabcr  of  streptococci 
creep/ :d  cCfg  in  company  3#  iu  dropped  eCfo  In  ccnpr-r.y  2,  61  cases  of 
infections  of  the  upper  respiratory  tract  •..arc  reported?  there  were  ;,0 
ar.d  6;  eases  in  ccnpar.ics  1  and  3,  respectively, 

Bactericidal  ultraviolet  lamps  (SUV)  hove  beer,  used  in  recent 
years  to  disinfect  the  air  in  bacteriological  end  virolocical  labora¬ 
tories,  blood  trcr.sfucion  centers,  operating  and  dressing  rooms,  in  the 
food  industry  ar.d  trading  network. 

Ya-  2.  heychtact  designed  a  recirculating  device  ir.  the  fora  of 
a  piece  of  r.ctal  tubing  *  ith  covered  bactericidal  leaps  to  irradiate 
the  u.r  when  people  arc  present.  Air  is  drav.*n  through  this  tuba  fre:: 
the  rocn  occupied  by  people.  The  Imps  arc  of  the  227-30-?  type  (127  v) 
vith  cr.e  larn  for  8  to  10  .?  of  ro cr.  vc-lur.c. 

The  instullaticn  of  hue  -eric idol  iv.ps  ir.  the  ceiling  protected 
fren  bclrv  -y  natal  shields  (reflectors)  is  less  effective. 

Unshielded  Isu—s  r.ny  be  used  in  roerr  then  there  are  r.o  people 
at  the  rate  of  one  I-U7-30-?  (127  v)  per  12  to  1?  r.3  of  air  vorarie.' 

Jaetcivcidal  lairjs  arc  ::ost  cffcea-vc  vhen  the  air  t^.peraturo 
ran; re  fr cr.  IS  to  2j>°  ar.d  tl...  relative  hc.id.ity  is  r.ot  ir.  c:-:c«ss  ef 
o5  to  13;'.  At  lc;.er  temperatures  they  do  not  xrork  too  veil  and  ao  *>30 
— — y  ao  . . A^  tO  wo  op  cvcrhe-ter.g  ex  tr.c  star.cr  x—  poso-ole 
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..ccording  to  So  I,  Ibdryavtcev,  five  hours  of  irradiation 
(daily)  of  barr..cbs  sleeping  quarters  by  bactericidal  lamps  reduces 
vl:c  cncuat  of  microflore  19  to  62% »  The  number  of  hemolytic 
staphylococci  and  streptococci  dropped  £>%  to  92%  after  cO  minutes. 

Diseases  of  the  respiratory  tract  in  the  erperinentai  greup 
were  ll.e,J  lower  than  ir.  the  control,  During  an  outbreak  of  influenaa 
the  si  eh  rate  in  tl-.c  experimenta-  group  turned  out  to  be  19%  lever 
than  in  the  control. 

The  most  useful  preparations  fer  chemical  disinfection  of  the 
air  in  barr~cks  are  aerosols  of  hypochlorites,  diphenois,  and  glycols, 
which  are  effective  in  concentrations  that  arc  safe  fer  nan. 

intensive  experiments  La  the  /uacriccn  army  to  control  diseases 
of  ties  upper  respiratory  trect  indicate  that  glycoliration  of  the 
air  combined  with  treating  the  floors  and  bed  linen  is  more  effective 
than  oiling  the  floors.  The  laaecr  r.easure  reduces  the  incidence  of 
bacterial  infections  but  has  no  effect  on  diseases  of  viral  etiology. 

Evaporation  of  lactic  acid  (l  g  per  200  r:^)  g.vcs  goed  results. 
Lactic  acid  has  an  effect  or.  the  dust  and  bacterial  phases  of  a  bacterial 
«>vrosoj>i 

These  r.ev  netheds  of  disinfecting  the  air  are  scr.yrhat  helpful  in 
combatting  droplet  infections,  but  they  cannot  be  regarded  as  the  chief 
means  cf  preventing  influenza  sr.d  other  air-borne  diseases.  Proper 
planning  of  living  and  study  roens  in  barracks,  correct  spacing  of 
beds,  end,  above  all,  control  of  dust  and  good  ventilation  —  these 
axe  the  best  preventive  measures. 


lie:  .tine 


Interior  Service  regulations  require  a  steady  air  temperature  of 
It  to  I.;0  in  living  quarter's,  lo°  in  kitchens,  15°  Li  gyanas iur.s , 

The  optimum  temperature  inside  living  quarters  is  determined 
by  the  general  climatic  conditions.  Ir.  a  cold  sene  it  must  be  21°, 
in  a  moderately  cola  sene  ihcut  2G°,  in  a  noccratc  or  vmrn  rone  fieri 
it  to  19°,  and  in  a  hot  cone  fren  17  to  io°. 

Tcr.pcraturc  variations  in  personnel  quarters  nay  not  be  greater 
th  ..  3°  in  el:  hears.  Changes  in  horizontal  readings  of  the  thermo- 
:.:_su  net  c::cecc  2°,  vertical  readings  2  to  2.5°,  per  meter  of 
alc.tuws..  The  temperature  of  the  outside  vails  nust  not  differ  from 
..tnc  hie  id c  temperature  by  acre  than  3°»  This  requirement  is  important 
in  the  light  of  the  modem  theory  of  the  role  of  radiation  ir.  heat 
e::c'.‘ _ :gc  of  the  organiun. 

dr.  usaer.tial  requirement  cf  heating  equipment  is  that  it  mot 
pollute  the  air  in  rooms  with  the  products  of  ir.c xr.piete  combustion  of 
the  f  cl  (especially  carter,  monoxide)  or  the  products  of  volatilisation 
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There  are  :c"o  types  of  nano s  differing  in  purpose  ar.d  .length 
cl'  tine,  w'.-.c  r. '—dices  re. sin  there  —  truir.-rg  end  field,.  Vru.lr.i.rj 
car;  a  built  Ir.  adv.ncc  ar.d  for  a  I  eng  tires.  being  acre  cr  2*ss 

permanent,  Vvy  ere  divided  i:itc  surr.er  and  winter  cr.-.ps  rvreordirsg 
to  their  futilities,  Field  cents  ere  set  up  to  provide  for  the 
tenrerery  cv.-t  —  day  or  night  —  of  troops  on  a  tcrch  cr  for  rest 
during  \:arli::c* 

In  tn.c  c..so  of  e  surra,  r  encampment  the  troops  ere  usually 
housed  in  cents;  huts,  dugcuis,  cr  hsut?d  tents  arc  used  in  the  t/Intc-r# 

The  ccr.p  routine  is  arranged  so  that  the  training  conditions 

w  «n  *v> C’t*  t>.«c  l i  oU mw*  o.i  «r»  1  * ! tT v J.f-C  c 

The  forts  end  nc« hods  of  hygienic  protection  cf  the  treeps  very 
with  the  type  of  training. 

The  nodical  service  is  responsible  for:  (I)  preliminary  sanitary 
investigation  of  the  camp  rite  and  installatior.o  (tent  beds,  hitcher., 
ness  hall,  xJ;.i on  supply  dumps,  water  supply,  toilets,  etc. }:  (I', 
fihv \  T.tier.  of  appropriate  hygienic  measures  cn  the  basis  rf  the 
ran  y  invest- gat: on;  (3)  chnaicol  end  b.v:  tor  io  logical  analysis  of 
tr.c  sources  of  ;  atcr  to  ascertain  what  has  to  be  done  to  purify  and 
disinfect  the  uitcr;  (:i)  investigation  of  portions  of  the  comp  site 
that  night  be  dangerous  Hi th  respect  to  r.aiariaj  (5)  study  of  the 
cpien.iiclogicr.l  factors  in  the  area  of  the  carp  site  (with  special 
ctten’  icn  paid  to  intestinal  infections,  tul3.rcr.in,  icptospicosi", 
er.d  infectious  hepatitis);  (6)  establishment  ox  close  contact  with 
local  public  health  agencies  to  obtain  timely  information  and  coor¬ 
dinate  hygienic  and  4iAti«pideaic  ncasures  among  the  troops  end 
civilian  population, 

Special  nodical  steps  are  tahen  before  the  soldiers  enter  a 
camp;  medical  checkup  of  the  personnel,  detection  of  those  with 
malaria,  arc  preventive  inoculer.Icns* 

While  the  troops  a-c  in  camp  cor.  e -durable  attention  is  paid 
o  .* *3  p.o,.  Cwi-n  cur.ng  c..crv.«.*cs  in  v»ke  x.c-.a, 

march- .a,  tip's  leal  and  t.*.c  rer.suvers  that  c  cirri  etc  the 

suntar  cr.currr.cr.t. 

To  eaucr.ii.v,  the  effect  of  the  ccr.p  period  cf  training  on  the 
healer.,  physical  condition,  ir.a  endurance  of  the  soldiers  before  going 
to  c-_.y  cr.-.  after  ..he  tail  .  ar.euvcrs  are  ever,  ar.ehroponotric  r.-caserc- 
r.cr.ts  tai:e;.  ar.d  fuecticraU  tests  given  (ncaouresient  of  growth, 
dew...:-...uicr.  of  body  .igh.t,  d;'nar.c::etry.  vests  of  strength  and 
cr.u..  -...vvj  rare wi ora-.  sv.scs  o—  tne  cardiovascular  system,  invest.— 
g «  o.  v..w  v.vat  u..c  range,  . 


-  13  - 


;-;vr.'r.r.‘.c  ?.c?u  ire: '.cats  f:r  i  Cp.no  Site 

/.  cr.:p  site  is  soi. acted  ir  consultation  i:ith  a  representative 
or  the  r.otiicv.1  service  who  Is  refynna-bie  for  making  a  hygienic 

C.  J*5iTfc»iwvk.l.  Cn  M  *\#  _  L C  V..W  w»”  'd  V  L.  .Ww 


representative  cl  the  medical  s-.-rv.ee  to.  thcr  with  the  engineers 
tncck  cn  the  local  x.acor  resources*  lie  ic  responsible  for  evaluating 
the  quality  of  the  water  end  determining  its  potability,  suitability 
for  housekeeping  and  technical  purposes. 

The  topography  of  the  site  ar.d  properties  of  the  coil  have 
major  hygienic  significance.  The  surface  must  be  level  with  slight 
•slcy.es  for  the  runoff  of  rain  end  thaw  water.  The  living  quarters 
should  be  erected  on  sandy  clay  or  sandy  lean  soil  vi  th  good  drainage. 
Clay  ana  sar.d  soils  arc  not  suitable,  the  former  because  of  impenetra¬ 
bility  by  water,  the  latter  because  of  the  dust,  which  is  undesirable 
equally  for  the  personnel  and  for  the  materiel. 

The  cur.p  should  be  located  about  2  lea  from  swanpy  sections  — 
an  important  measure  lor  the  prevention  of  malaria. 

Elevated,  dry  places  ot  likely  to  be  inundated  during  floods 
arc  set  aside  for  the  tents,  huts,  medical  buildings,  and  spores  fields. 
These  places  must  be  located  at  a  considerable  distance  frem  the  fields 
used  for  sewage  disposal,  filtration  and  irrigation,  repair  shops,  and 
garages. 

In  planning  the  esnp  the  direction  of  the  prevailing  winds  must 
be  taken  into  account.  Accordingly,  data  arc  collected  curing  the 
sanitary  investigation  of  the  camp  site  to  construct  a  "uind  rose." 

The  camp  area  is  divided  into  rectangular  blocks  with  longitudinal 
and  latitudinal  lines  that  also  serve  as  lines  of  communication.  It  is 
divided  into  strips  by  three  lines  parallel  to  the  front  of  the  camp: 
forward,  center,  and  rear.  The  distance  between  the  lines  is  detei'- 
ninccl  by  the  system  of  arranging  the  tents,  necessary  buildings  and 
facilities.  The  esnp  is  divided  perpendicular  to  the  front  by  cross 
lines  laid  between  battalion  and  special  regimental  units. 

The  portion  of  tlsc  camp  bounded  by  the  cross  lines  receives 
the  name  of  the  battalion  or  unit  situated  in  the  first  strip. 

In  the  first  strip  between  the  forward  and  center  lines  are 
the  tents  or  huts  of  the  personnel  of  the  regimental  units  in  numerical 
or  combat  order.  The  second  strip  between  the  center  and  i-enr  lines 
includes  headquarters,  the  nodical  Station,  kitchen,  and  mess  hall. 

The  toilets,  stables,  garages,  depots,  forges,  shops,  and  other  service 
buildings  are  located  in  the  third  strip  beaw'ccn  the  rear  line  and  the 
back  road  (ligurc  13). 

niches  arc  placed  behind  the  corr.myss  tents  and  wash  stands 
installed*  In  back  of  then  arc  sea  racks  for  the  weapons  and  tables 
cn  which  to  clean  then. 


/ 

I 
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Deviations  fro:,  this  layout  arc  gcr.-ittod  to  cult  local  con¬ 
ditions  , 

'.’he  c-T  the  c~iij  r.er.i  r.ot  ho  laid  cu»  in  u  straig-.t  line, 

hat  ;t  r.ny  fellow  the  terrain  ( e  ,c’  „ ,  s;  river  or  lake).  The  space 
between  mi  to  nuy  ho  increased  or  decreased, 

Heavy  Tents  '.no  Fut~ 

Curing  the  period  cf  camp  t  raining  the  privr.es  unci  iJCO-s 
are  neatly  chartered  in  tents  erected  on  syecia  1  foundations,  The 
Soviet  Ar.:y  uses  three  kir.de  of  foundation:  a  vocdsn  fou.rjr.ticn  with 
sloping  sides,  a  wooden  foundation  with  vertical  sices  and  sloping 
pclcr. t  and  an  carthem  foundation  with  vooden  rollers.  The  has-.-:  of 
the  fcw.dotisr.  is  raised  10  to  l~>  c.z  above  the  ground  to  protect  the 
ter.:,  fra.:  voter  florins  underneath.,  Plank  reds  tc  accomodate  10  men 
am:  n  ..read  hO  tc  >0  cm  above  the  floor. 

The  army  cost  commonly  uses  wooden  foundations  with  sloping 
cider  (Figure  U.)  oxccpu  where  the  tsr.t  panel  folds  at  the  place  where 
it  meets  the  foundation,  Earthen  sides  have  proven  to  be  unhygienic 
and  lire  scarcely  used  any  more.  Uh carver  possible,  the  sides  should 
be  scK'VJfcat  raised  to  prevent  the  tent  panel,  which  cay  be  soaked  by 
tlx  rain,  from  touching  the  pillows. 

To  provide  for  ventilation.  Interior  Service  Regulations  specify 
that  the  tents  ere  to  be  set  up  ir.  rows  (2.S  n)  iritis  spaces  between 
rows  (£  n)  end  the  floors  raised.  If  the  ccnp  is  located  in  a  woods, 
the  space  between  tents  nay  be  varied  to  avoid  cutting  down  any  trees. 

Huts  have  some  hygienic  advantages  over  tents.  They  are  roomier 
and  furnish  better  protection  against  the  weather. 

Antimclarial  Measures 


Control  of  malaria-carrying  mosci-iitccs  is  a  major  element  in 
protecting  the  health  of  troops  in  ccnp.  Antinalarial  measures  include 
the  draining  of  swamps  and  ponds  that  have  no  cconon..c  or  military 
training  value.  All  ether  bodies  of  water  must  be  treated  so  as  to 
prcvw.'.t  development  of  the  larvae  of  the  mosquitoes. 

Another  important  measure  is  destruction  of  the  larvae  in  their 
br.sd.ng  places  and  control  of  the  winged  mosquito.  Thus,  throughout 
the  e..eire  period  of  encampment  the  crpen  bodies .  of  water  are  treated 
with  larvicidcs.  A  variety  of  insecticides  are  now  used  to  destroy 
the  winged  mosquitoes.  Eradicating  the  larvae  in  anopheles-inf cstud 
water  roast  be  done  not  only  in  the  camp  area  but  also  within  a  radius 
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of  5  -"v/;  rhr  c.-=p.  frr.ll  bodies  cf  vetcr  cor.ts  Inin;;  lervec  ere 

best  oiled  we;/  tie  to  !>  cir.-'*^  lezv  or  jadiee  c..auld  bo  ducted  :.Mth 
~ C-w  '*-'  -'-f1  *  - 1  >-.‘s  or. Li  ic.cos  ere  l  eu  o  etc  o rerz  , 

fc..i  .‘.C-  ij  v.  £,  of  oil  ore  needed  for  esc'-.  r.~  ci  *.:etsr  rue .'see: 
:-:orc;.  or.'.  bo  tees  -t  f.  s  --to  of  20  t:  1,0  cf.r  zst  :.iz:od  -.i.r. 
oo'..cj_L.t)  j  lie.roci'.lcovr.  j  :r.  the  _arr.  cf  !;f  cz  -v.  er  s  value .or.  ir. 

i.w>vww«tv  «  «..!>  * CL»u*.-,...f  c%_ . u«c»  «/■  oi  Vwitr  w'v .'..-•"v 

mvw  *j  O—  I..*  pu.  j  or*« 

ivrio  ;r-v..o  £=r::::eu  vith  tele,  dirt,  or  « laics J  li:.*.c  in  the 
pot.;::  re.  or.  o_  — 1; .  C.-e  to.  -.2  ;:o  oi  the  zrozuruticr.  is  required  to 

W»Vw.v  «  «*m  wd  •  .w>uC««; 

0o%«w  «. . wtodvii  Cwi _r.ca  «n^  Qrccin  in  uric 


c-  a  cus;'en.': ;  •.;  ui".'.^i:.;roJC.'c  c.o  tnc  eoelcvin^  ruts  for  1  he;  i  Ico  cf 
■  c-v— —  Cj  a  — — 0— re  Oi—  ./ere  .j  or.  c ,  cC u  o  c—  pcssen  see-}  urzd 
bj>0  titers  cf  voter c 

Iho  folio viur  :-._y  dre  be  -used  wo  eradicate  larvae:  eel  dun 
*••"*'■’”** ‘•p  ■** -'•-0  v.izoourc  oi  the  reoe  of  1  to  1.-6  h_/hnj  srov.d.  (?' 
'/i  C'‘  .“.'V'*"'*  Z"  *'*..3  fitter  tier,  cf  1:13;  if.  I  odiyhcnybs:.:  £r:c  et  tr.s 
ruts  ce  1  to  h'/hs  ir.  e  lei?  r.i::ture» 


u*  U 


r;v..vVor,  tr.ecc  reczeui  out  t i r.e - c ensure i r.z  ncesures  csr.eot  elveys 


xzw*.y  ouicstcd  nceics  cf  vetcr0 

.  .  ,  ““h  thc/??~c':;;r0  ?-o:-ortions  is  to  bs  used  or.  vood  &r.d 

oricjt  suT-eccus  (u)  iC;»  ecucovc  suspension  of  10;".  DDT  dust  et  the 
rets  or  C:i  to  1  r/rc-  i.-CO  al/  ’  cf  suspension);  (2)  115  cr.ulcion  of 


rl  1.  cc  C  iVC»» 


*  *W*»^  WS*’  V»»  i»  •**■><«•«•  1  C(>  %»  •  fj  J  W  ^ 
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n  heavy  V-  r.o  treated  in  the  cane  t.vy  tit-  the  rate  cf  1-5  to 
2  r/.;-  of  “-:c  prir-nmcion. 

*c  co:Vwd  b2eod«iuck.*r.£|  insects,  Ye,  ih  Pavlovskiy  reccrncndo 
*4v"  t..e  tuna  panels  ;cl  rvotir.p  t;\.ntcd  l.'ieh  r.--i  cf  the: 

:. j’.i-;  .•’.r.^r.ixj^cj ;  (l)  ly.oi  15.',  turautiac  55,  and  vietcr  TCl 
(-/  t..  iC  c.'.c.  ;  caustic  ul.arli  CZY-‘  [ij  ercolir.  1C.5  and  uator 
C»'fl  •  (V-d  co  ■  *o  , v  t.~.;.n  lijit1*  uvo  of  the  *xricls  i;*th 


h_  k>*>i  w  w 


Vlr  ::  ivseivio  aid  cutsidc,  The  cioeh  must  first 

-  -  -i;  2_  dust,  ic./as,  and  pir.e  riCvdicsc  '.re  floorir.j  c .s  v;eii  us  the 
rrc-;..  urcurvanth  also  has  c:  he  treater,  in  civ  weather  it  is  advisable 
vs  Cymric  the  vcGctatlcs  currcundiro  tr?-  tents  , 

,  ,i;  c  Yc?“: <y"  '•’.u.ocuo  cr.i..  Pu'f-  -■  ’>k:.y  -'eur  ■•airs'* have  to  ia 
rpr.  i.  .  ..'.  v.'.c  ir.seot.'.o.oeSo  euerticn,  strips  of  the  curtain** 


•■».  V:*“  c  c-  t-r  in  55  caustic  nlhrli  CVSO  cv  a 


~'-J  *2i’"c:a:.  cv.^ryroj.  (rnp.Y>nn;ysc;l } -  iris  irpeepratlor.  reeds 
:.sscuitc.as.  ('■Tavl{.v'rhiy*s  '•curo-airer*  arerx.de  f'rcr.  lor. v  c'zzl '.“  ci 
cjoth  _e  us  .a  cr.  u.ae;  they  serve  to  >;c.p  cat  rx'scuitccs,  el  ice, 

C  CC  i ; 


Acccreinp  to  7,  ?,  hcrovir.  are  3..  h,  hihrlryev.  atriairlinD  the 


vj:. •.■  sv_  a..ccrs  ,..v.uh  ;>  susocrsicA  of  duces  is  leer  cf  Yecxivi  th-tr 
w-r<*.*rt  v::ih  aiher  preparations  of  13Y  ana  hnwxhioren? ,  stile* 
les -  u--0Cwrrc  .e  *c.vc  ir.c- u— ;c>a  ci  '  ar**  *■  *  •■'p* '  »«  * **-. -■ 


.  .  J;i:  :rP-cl*‘a,->£  surfaces  resx.in  toxic  to  rescuitoes  and  other 

iaeaecs  uiics;  for  si:-:  -rata  in  the  coach  ar.d  for  five  months  in  the 
r.o.-o.  *.  ..orcvin  and  B0  2,  ijiholnyw  rcccrr.er.d  the  use  cf  DDT 

and  h.i5:cchlovc.'.c  altcraaacJy  for  repeated  trcaincnts.  It  should  ire 
renerhaved  that  cu.:-\-.cec  painted  with  oil  paint  do  not  hold  s r. 

c*  c=rjlsi‘,r*  very  wil.  Hcr.cc,  r.oro  ccaccntrctca 

fc»»)«UwiC;;w  •  ?vi  S  s/  U5CC) 


Ihsreito  Crr.trol 


_  bOcs  attracted  to  hanm  ■d,.;cllint;s  r.?.y  controlled  hy 

3DT,  hs>xchlorar.e.  and  pyrottiraa  in  the  fem  of  dusts,  exuisions, 
a. sac  as  cons,  area  aerosols  e  Living  rearters  and  service  tuildhins, 

^^  r.car-jy  snruncsry,  are  treated  rich  these  preparations, 

" — "  c—^lo^cd  ir.sidc  w.".c  rccr*s  j  fcr.c  outer  ' ’oil Is  tr.d  r.wO-l£vi^o 

?;':::r’:C:^V““'."7c.t;ca;:cr  V-i1  ^---^rene,  Caa  sn; are  :.ch:r  o? 
sur.nsc  requires  frc.:.  1  to  2  <j  of  pure  33 T  cr  hc:cachlcranc»  Areas 
-.•saw^a  ru'sa.r.  u.s.r  ..-xccnciaal  action,  for  1,5  months  (V.  Ic 

..orcv-rcos  ir.  cl ur-.d  plao-.u  r.ny  he  exteminatsd  by  aercucls 
pixs.-Cv-d  ay  vapor is-rp  3-V  cr  hv.u.chxrrr.a  at  150  to  150°.  finest;- 


cxa.-;  aeroeous  nay  also  re  ohtair.ee  oy  huminq  hits  cf  paper  irproc- 
v"  -,u‘  dt  tac  ruts  or  -20  to  200  ~-2/~  cf  pure  suhutar.ee,  fh 
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nsccuitoes  die  within  3-  sirutcs  (tot-1  paralysis  sets  in).  te¬ 
chie--*.;  aerosols  arc  r.os  suitable  for  living  cuc.rctrs,  kitchens, 
an c  rtc-j  hair—.* 

Ye.  ih  Puvlcvskiy  rccr'csr.d:;  the  trecircnt  of  tones  with 
ly'.eilcr.ls  '.*1—.'.  the  troop.?  arc  in  can. .  Inti ..dual  protection  frer. 
riosc*— ce-ws  —  w  a..— or— , ny  *av— >c*.%... .y  ...p— cwr— isca  v*th 


Viv.  i.t*.w..'s  os  cc.no  huts,  hospitals,  end  other  type;  of  closed 
seres turcs  c. r .  provsccc—  ty  1  ss.-ens  ( — .*75 .  — *~)  or  sscreacd 
gauss  irense  cn  ^  we.  a  *c  -  -  sa  ^ 

A  paste  o*  anise  tad  eucalyptus  oil;  with  turpentine  —  three 
crops  cf  lech  ingredient  per  30  o  cf  lanolin  —  is  ar.  effee  -ivc  repellent, 
Diucthyipntkulute  is  a  pood  protection  against  nos quite  biecs. 


acne  species  of  tic ks • native  to  the  IT  11  ere  trees.*: i tiers  of 
such  deurersus  infections  as  tripe.  mcc-pha-itis,  Cr  incur.  hcnorrnagic 


.  .one  ere  rvs  —  accrue  uursi*.g  t..c  s^-S-ng  an—  su—xr  uor.cns; 

'  toward  fa_l  r.sst  of  the:  undergo  a  series  of  trsnsfornutiens. 

Protection  rosiest  ticks  then  ir.  the  trice  is  provided  by 
ordinary  overalls  with  cerbic  drops  end  elastic  sc*.:n  into  the  sleeves. 
The  heck  of  the  herd,  errs,  me  chin  ..re  protected  by  overalls  equipped 
Kith  heeds. 

If  r.o  overalls  arc  available,  an  a:r.y  tr.ifcrn  cm.  be  used.  The 
cellar  of  the  field  shirt  is  carefully  adjusted  while  the  sleeves  are 
tightly  tied  together. __  T re  shirt  is  tucked  into  the  trousers  drawn  close 
by  a  belt,  Skar ovary  [wide  trousers]  rr.c  breeches  arc  tied  at  the 
ankles,  locks  r.ry  be  worn  only  with  leggings. 

A  handkerchief  is  tied  around  the  head  to  protect  the  hair, 
ears,  and  neck.  Cr.e  long  er.d  is  secured  to  the  raised  collar  of  the 
shirt,  the  other  loro  end  covers  the  face.  Eoth  ends  are  knotted  under 
the  chin. 

The  soldiers  cast  cjzsainc  each  other  at  least  twice  a  day,  paying 
special  ativneion  to  the  folds  of  the  uniferr.,  pockets,  and  seans.  The 
inguinal  folds,  helix,  ant.  hairy  portions  of  the  skin  r.ust  be  very  care¬ 
fully  inspected.  Any  tieix  feund  are  burned  or  dropped  into  boiling 
uaecr,  a  —  u/j  scnu—icn  o—  xy— cl,  or  a  U/-  ooiUw.on  of  phc..c  1 ,  «te— osene, 
or  tar. 

Vick;  clinging  to  the  body  are  reserved  with  the  fingers  or 
tweezers e  If  a  part  of  the  proboscis  regains  ir.  the  skin,  it  is  taken 
out  with  a  sterile  needle  ar.d  the  place  of  the  bite  is  wiped  with 
alcohol  cad  seared  with  iodine  or  silver  nitrate* 

Ye..  A  Pavlovskiy  a,,  suggested  the  use  of  netting  ir.pregr.ated 
with,  (i)  a  15  to  2Ca  e..ulsior.  of  crcolin  ar.d  water;  (2)  a  5  to  10,1 
cr.ul-ica  consisting  of  a  fixture  of  1  part  tctrachlorcphcuol,  1  part 


r\ 
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ti’ioxydiphc:  cl«  and  2  parts  ‘‘.Pctrcv'c  contact*'1*"  (the  ingredients  ?rs 
r.irtd  at  Coh,  The  use  of  <1 ir.c thyl pi . ti a *0. t -  gives  even  better  results. 
('"••'Petrov7-  contact"  ic  obtained  by  treating  pctrolcun  with  fu-ir-g 
sulfuric  coin:  it  ccntrfr.c  hi  to  5G£  sulfo  acids:  it  is  used  £5  a 
disinfectant  end  vnviASiflcr,) 

hhen  -v:  ending  the  night  in  the  tenges  the  be  riding  (pcncko, 
ctnv— no  satuetted  ween  u  r— ge .... c a*—  ( n  dCv^  splutio.j  cr  xysol  cr 


niyool). 


The  or-osed  chin  ic  pro tec  -ed  crulrrt  the  bites  of  blnch.-if.e3td 
ticks  by  an  olrhecrt  ccrs.'etirg  of  at  least  i;i  cf  prepare lien  K: 
cauphor  on  chy..:ol,  Potency  is  retained  dor  two  cr  three  incurs  (V.  I. 
Vesidtov) 

V*  A-,  I icbokov  end  R.-.  e»  IcrfyrV  h.ve  suggested  sating  onto  outer 
g  amerce  cloth  strips  iupreg:  aterd  with  crcolir,  naphthnxysol,  SK 
envision,  xyocl,  cr  -..rite  iobthyci  pacta,  the  strips  renair.  potent 
free  three  (•..hi to  ich.hyol  paste)  to  eight  days  (orcolin), 

DirccryphituilcVi  is  the  lest  repeilcrto  This  preparation  is 
especially  valv.nbxc  because  :.t  provides  protection  against  both  ticks 
and  other  klcsd-sucking  insects  —  ncocxitocc,  casts,  me  lice* 

According  ts  Vo  A»  kabekov,  a  person  uerhirg  in  weeds  with  lew 
her* •».;.>*!  can  be  safely  protected  again;...  ticks  by  treating  the  shsrcvnry 
tie;:  rircthylph’-htlate  fees  the  upper  part  of  the  shoes  to  the  pockets, 
the  entire  outfit  is  treated  with  cincthyiphtheletc  when  the  soldier  is 
in  woods  with  high  herbage.  The  cloth  dees  not  need  to  be  saturated 
vith  the  preparcticn;  it  is  sufficient  to  rob  the  fabric  with  a  piece 
of  felt  dipped  in  cir.ethylpnhanlatc,  Tr.c  cuter  gaments  shc/ild  bo 
treated  every  five  to  sev-.r.  cays.  Treatment  of  a  cc.r.piete  cutfit 
reraises  2i’C  3  of  the  preparation,  the  sharovary  i>C  g* 
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1:  r.  var  or  r.ovn-.rnt  c:r.'\  t  r.-‘  v;  y  involves  frequent  shift  ; 
c*  route  fornuvioa  (.arches,  :.ot„r  tiency  :i,) .  hujor  and  ninor  rules 
cru  provided  on  •..»;*•;  I  .cs  s;>  w.:.t  the  of:  i\  evs  .-.net  ;.c.i  Own  rer-c  ..sri  r-jnlr. 
their  tii'e/.j'c:.;  r.ght  .u.ltj  cuy'‘S  Ww  ar-  intended  for  prolonged 
rest.  .Ur.ee."  h..tu’„e  conditions  troche  often  have  to  he  pulled  ouch  to 
the  rear  for  rest  ur.d  rcplf.cencnts. 

It.  r. cr.ee  t  irucps  tike  up  positions  for  night  holts  end  rest 
curi r,z  nnrcheu,  on  fail  maneuvers,  and  fielu  exercises,  Sound,  efficient 
orocniartien  is  in  all  these  cases  a  major  prerequisite  for  rest  cr.d 
restoration  cf  cne.^y. 

The  experience  cf  Uorld  '.’or  II  has  shorn  that  troops  nay  take  up 
positions  for  rest,  depending  on  the  tine  of  year,  feather,  end  ec.f—t 
situation,  (a)  in  inhabited  local. -ice,  (b)  outside  cf  inhabited 
localities,  i.c..,  in  the  field,  bivouac,  end  (c)  in  a  combination  of 
both,  ice.,  sene  of  tact.  in  an  inhabited  locality,  and  sene  in  a  bivouac 
(billets  and  bivouac).  Troops  are  afforded  teeter  facilities  for  rest 
in  the  viator  in  inhabited  lccalii£cse  If  there  arc  none  or  the  living 
quarters  and  public  buildings  are  unsanitary  or  there  are  cpidcnic 
indications  (the  presence  of  people  with  iafccticus  diseases),  the 
troeps  bivouac.  If  quarters  are  .insufficient,  the  troops  stay  in 
w w jps ,  *  he  latter  as  an-»*y s  pre. errud  x.i  vhe  $c. *c . .  /*11  piuC^s 

chosen  for  rvst  must  have  water  end  fuel. 

To  ensure  the  proper  organisation  of  rest  at  a  night  halt, 
quartering  parties  are  sent  cut  iron  each  unit  end  subdivision  to; 

(1)  ir.upcct  the  site  free,  the  sanitary  point  of  view,  (2)  assign 
quarters  or  bivouac  areas  to  the  subdivisions  of  the  unit,  (3)  designate 
the  places  for  the  personnel  and  nodical  installations.  The  quartering 
parties  include  a  physician  or  feldsher  depending  on  tire  circumstances 
ana  sanitary  indications. 

Troops  should  not  occupy  inhabited  localities  'where  there  is  a 
substantial  exeunt  of  infectious  diseases.  If  the  number  of  infected 
people  is  snail,  their  hones  arc  r.arhcd  so  as  to  indicate  tiuat  they  are 
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Ilcdicul  installations  and  headquarters  nay  be  set  up  ha  resi¬ 


dential  buildings  if  tbar. 


hortage  of  reens.  Sene  rooms  nusfc  be 


set  aside  for  combat  units  to  enable  the  ::ca  to  take  turns  getting  vara, 
i'_accc  for  disposition  of  troops  1**  w..C  j.  idd  G.  C  DC-Ci»  uCG 

cn  Xm  tzsis  oC  ini  creation  obtained  iy  smitiry  reconnais- 


Shelters 


Vuri crus  structures  nrc  vced  tc  shelter  troops  outside  of 
Isculitie;;:  tents,  sere -ns,  keio.ard  dug  eats  .,  The  type  cf  structure 
ur.d  cqjipT-.OAt  chouan  varies  with  the  cine  cf  year,  weather.  l?..'jth  or 
tine  the  soldi irs  ore  -o  eery  .he;:.,  end  ovciin~.li.ty  cf  building 


.<".0 


i-A 

V# 
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ulmer  (2)  henry  on  is  (henry  soldiers  -  end  heavy  officer* • 

tents,  i&t/7..7eV,;  'j)  otnr.dr.rd  ta.vs:  tent  USY-jl  (standard  rar.icory- 
cr.g  incur  ir.j  ter.-.,  1  r.cdol),  tent  odv-ii  (standard  cm.i  tnry-h-rrachs 

t i;1:  . *  —  ... 

tv.i  \* 2  .  *UVvJ.y  ^  uk twi.  w  » 

L.pe.vlir.j  or.  the,  purpose,  a  distinction  is  r.nde  between  sur-ur 
end  lor  tcrc,  the  l:;Vis’r  t;ing  crniy.a.c  rath  heating  devices 
(e„g;,  vir.eer  •.:c.d‘.0's ‘.t/.;) »  .'hone  arc  nloo  i/e.vosM.’ inter  tents. 

«■’  W*e w  c..  «  u« «.*  .  J.vUt  w  v~ >.  w  »v-  ». .Wu.jw.1  w* 

I. no  .0  vl.v  V.wC  C I  o«Cl«C!T  t'crd*C^i-  MWfc‘v*.»  uw»iv^'  •  »w-*7*c  ».u\C 

iO  a/ w  CCw  V.j^  — **•  CwVC  Cl’C.  < 

Screens  —  slc.-ing  cr  wr.ic.il  harriers  —  ere  vised  chiefly  os 
a  prediction  e;;oi  .rt  the"  wind;  .long  vaoh  hern:  res  they  he  ip  oo  keep 
poc-yl:.  -;a.\...  ’.'any  ore  r.Mi.nlly  used  during  to. .pore ry  holts. 

Shisshs  d;-s  ?f end  'to  prcv.de  shext  -r  against  the  wind,  intense 
h«*x  ■  •:-•  cold  ore  iv.eh  none  effective  and  candor  cable  then  sersenn. 

The  vi.dd/.colti  .;;  involved  in  building  then  end  tea  substantial  aacur.t 
cf  rate  via  Is-  required  are-  worthwhile  cr.ly  i:hcr.  the  trocp-  ere  to  rest 
in  c-::i  piece  den  e  ccnpr.relivcty  Icon  psci-.d  of  tir.r , 

Ir.  the  ehscr.ee  cf  hv.il  i-r.g  materials  in  the  vr inter  e  variety  cf 
wT^ru - •*.urcs  v  r.c»cls  ouw  of  £.ic*°«  r.r.c  ice*  TIto  ‘iyot*  of 

shelter- is  a  mew  hole  in  which  the  cir  tenser  stole  nay  ho  raised 
ebeui  si;:  cr  eight  degree--:  ho  cause  of  the  heat  ccr.ir.g  fren  she  people 
thcncclves.  hole  is  dee  into  deep  snow  and  roef*c  over  to  s  ha. r hi¬ 
ed  1  n  with  pelo;j  ar.d  pine  needles,  /.hove  the  pine  needles  is  heaped 


a  layer  of  .ow  0^5  a  chi  eh-  Six  r.en  can  he  acccmcdat-cd  in  a  hole 


2x3  1-  -  -  hole  can  he  dug  in  fresh  vet  or.cwa 

Entrances  to  the  holes  are  node  ns  snail  a?  possible  and  ere 
curtained  off  by  tent  panels  cr  obstructed  by  blech*  of  snow  which 
are  sot  or.  skis  and  pulled  up  in  front  cf  the  opening. 

Soldiers  can  stay  for  a  Untie  while  in  a  snowdrift  cut  cf 
which  fo:dx>lcs  have  been  excavated.  If  there  is  no  snowdrift,  a 
burn!  can  a  a  roue  o.  peel:  ad  snow. 

Igloo-type  anew  or  ice  shelters  car.  be  used  dor  personnel, 
storage  of  supplies,  clothing,  end  equipment.  Yhey  are  node  of 
bleaks  of  sr.cv;  70  on  thick  with  r.o  shea  thing.  If  pole*  are  available, 
me.:  shacks  can  be  node  with  a  drar.e  of  poles.  Uct  snow  20  to  25  c:c 
•-a.;'.:  serve*  as  the  covering. 

To  house  soldiers  dor  a  longer  period  of  tine  (ires  one  to 
throe  renths),  ice-snow  structures  ere  erected,-,  Soviet  engineers 


.-..fC.u  ou.  s-w.us.--  ~eccion*  — ,  *o  5  ...es*  see— .o.is  car* 
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to  built  v?  -o  tin/  ever.  bnr;ac..j  cor.  to  race  from  mow  end  isc.  Vhc 
heaters  ore  rkiclcta  by  tents ,  reed  oats,  pir.o  branches,  c-c,,  ;r. 
order  to  ./re  -act  -v..c  isc-sncv  wells  frc..  radiant  heat,  7ns  ;•  retiens 
ore  node  wither  with  arched  roofing  cr  with  a  c_iii.v  cf  pol/s  6  to  10 
cr.  in  diene  ter.  If  the  femur,  the  :h — thing  is  v:o._  or  enow  ir.  the 
for.:,  o.  a  .o..o  «toUr_. 


Dejects  ore  ti:o  to.  t  type  of  field  structure  for  ore  Zeroed 
stays.  they  provide  reliable  protest;,.  .  against  the  cold  me  rein 
and  ere  absolutely  indispensable,  especially  in  the  winter,  Answering 
the  eh  joe  tier,  cf  foreign  hygienists  that  rejects  ore  tinkealthy,  li.  I. 
Pirejov  wrote  tact  life  rr.y  other  living  quarters  they  ..ay  or  r.ay  net 
he  'r-_rr:.ul  emend:./  wholly  on  the  ::cth.  I  cf  construction. 

i.’orlu  'far  II  cry  cues  were  built  to  house  troops,  nodical  static: 
field  hospitals,  headquarters,  depots,  and  workshops,.  La  15/1:2  a  najor 
field  hospital  x:as  rat  up  in  dejects  :n  the  VyasVc  regim. 

Dugouts  arc  essentially  a  shelter  free  the  weather.  However, 
in  war  thvy  are  often  used  to  protect  personnel  fren  r.fic  fere,  shell 


play  a  role  not  only  cs  field  quarters  hot  as  defense  installations 
(set  r.orc  deeply  -'r.to  the  earth)* 

/.sr.u-ii'ro  to  D.  IJ.  Kalyuahniy  and  V.  £.  S tanner,  during  Uorld 
t/ur  Jl  of  the  dug  outs  accommodated  four  to  eight  asen  each.  At 
the  front  the  dugouts  were  generally  snail  due  to  the  need  of  dispersal 
in  order  to  reduce  losses  fren  artillery  fire  and  air  raids.  Snail 
dug  outs  were  also  safer  or.d  sturdier.  Finally,  it  was  easier  for  the 
soldiers  to  build  snail-  dugouts  oy  thcnselvcs  since  the  construction  of 
large  installations  would  have  required  the  assistance  of  conbat  engineer 
units.  Consequently,  large  dugouts  were  built  chiefly  in  the  rear  for 

An  important  piece  of  equipment  in  dugouts  is  a  drying  rocn  for 
uniforms  end  shoe-. 

Cugcuts  at  tie  front  were. ventilated,  chiefly  through  the  firebox 
of  the  stove.  C.ily  a  few  dugouts  received  fresh  air  through  windows 
and  special  due te. 

On  the  '_cr.ing:_a  front  dampness  was  controlled  by  the  use  of 
collect  fnj  wells  at  the  comers  cf  the  cugcuts.  7 hey  were  effective 
when  the  water  was  removed  promptly. 

-he  sanitary  qualities  cf  dugouts  largely  depend  cr*  the  terrain. 
Enp2ric..ce  has  shown  that  the  site  should  be  dry,  elevated,  and  not 
likely  to  b_  inundated  by  flash  floods.  The  level  of  ground  water 
should  be  as  Is-.:  cs  possible  (at  least  1,5>  to  2  n  from  the  ground),  • 

In  the  vlr.t-r  sites  should  be  chosen  where  there  is  virgin  snow,  in 
the  '/sets  if  possible,  \  here  the  soil  deesr/t  freeze  too  far  ccm. 

This  i_  cr,nvw...'xnt  for  hiding  the  dugcuts  fren  aerial  observation. 
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fjil  air  differs  considerably  fro::  air.osph orlc  air.  It:  o-.q-nru. 

;s  sc  ’r,tir:cs  as  ic.:  as  lj;J  ’..vu .-.e  ihe  mount  of  curbcv.  dioxide  increases 
to  at  a  depth  of  2  r.,  f;a-.Jcrio:itic.a  of  one  air  Ic  caused  by  die- 
iatcaruticn  of  organic  natter  in  the  to.!, 

Soil  air  is  in  a  ciabg  of  notion; it  r.ny  erge  fror.  the  soil 
into  the  uvneegher:  sue  living  quarters  (tcpuciully  dvgc'V.ts; .  Certain 
iaceore  a:  e  conuucivs  *■»  tr.s  penetration  of  cutouts  by  coif  sir#  for 
cur.-ylc,  it  ic  difficult  for  air  to  escape  free*.  the  coil  at  file  end  of 
viator  if  there  is  ar.  i  cs  cruet  for.wd  freu  exiting  snav.  4,Th;:  ling  cf 
least  re  sj  stance'’*  fur  it  i-  then  the  du;<.uh>  l.uen  the  stove  is  staked, 
ere  s  a  a  e  i  l.i  o_  me  evgeut,  vrac.i  aces  1::#  a  vacc...  cr  >j  cuiises  t_ia 
sell  air  to  rush  into  me  defeue,  A.  levering  of  tic  lure:.'. trio  aresauro 
or  rise  in  the  level  of  gra-uvl  vacnr  ha  a  the  serve  effect#  In  ana 

I »*  CMCC  dlC  1 C  CwCi.Cu  IVC/.ii  V4.C  uOau.;  .*1  w. .Ci  i»*;iCCnu  CC CC  X v  1C  C.JL6** 

placed  by  rater  fra:.:  the  pores, 

Laron  to  v.'.v.t  be  ult  cn  vr.poLi.utcd>  vail  aerated,  coar-e- 
orair.ee  coil  to  prevent  the  entrance  of  polluted  air, 

f  • » —  *  ■**i'  «<•  ■'  •*  V»f  v  t>  s  ••  a*  «*•*••»  ev.v..’* 

■lOjUuVe  S*w*  V,,W  O.  W  I'W  •  w-  i 

£0-r-..;r»  The  Letter  i-  a  siit  running  the  entire  length  of  the.  reef 
f*ivd  i.’ith  brush’.: .:cc  or  pine  branches,  The  sivo  is  ccvo:cc  c r.  top 
'..fan  e  layer  of  cl  a;'  ar.d  sed  (Figure  17).  The  result  is  an  sir- 
perex&bls  belt  assuring  constant,  ventilation  of  the  eager  t  regard¬ 
less  of  the  direction  of  the  vir.a. 

Field  Cains 


C  ! 


Under  the.  condi  .ions  cf  nedem  irarfare  with  the  cr.pioyr.ent  of 
atc.-.ic  and  thermonuclear  ucspor.s  troops  vill  be  c.monly  cuartci’ca 
in  the  field  not  only  at  the  front  but  also  in  the  rear.  To  keep 
losses  uc  a  r.ininui  it  vili  be  necessary  to  quarter  troops  in  snail 
coups.  The  carps  should  be  so  spaaed  that  in  the  event  an  atonic 
blast  occurred  tvo  places  vculd  not  be  affected  at  the  sane  tir.e. 

In  rugged  terrain  the  distance  betireen  carps  r.ay  be  snertened. 
Ft- ids  ir.  the  earth  and  large  forests  nitigate  th.c  effect  cf  shack 
'■’naves,  Level  surfaces  and  c;xn  expanses  of  vatcr,  cn  the  contrary, 
help  the  spread  ar.d  destructive  effect  of  shock  \/avcs,  The  danger 
cf  radioactive  fallout  after  ar.  atonic  evroiosien  rakes  it  necessary 
to  avoid  locating  a  field  carp  cr.  sci.1  likely  to  produce  dust. 

In  .-.lasting  the  site  for  a  crap  it  is  accessary  to  take 
unco  account  the  need  cf  rater  for  drink:.-;:,  preparation  c?  food, 
ticknl  —  1  purposes;  ar.d  extinguish;,*;-:  of  fires. ;  Cpm  stretches  of 
voter  car.  be  urea  for  technical  and  f:rc- fighting  needs,  vhcreas 
veils  r:  ut  be  fcvr.d  for  er.hkir.g  voter, 

Thu  site  should  be  a  cry,  elevated  area  viih  ground  valor  level 
uw  »’i  Lrt.  u  -ep  -  -  —  +•  o«»  w.«w  Sv^,*t*ww#  ahis  »v-(wi«w.<.Cuw  is  occwSicncu  py 
*wic  r*«Cu  vC  c.«3  Cw^Ouus  2  r.  into  «>ric  Ciir w*« 
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F  'old  thcllc r.'S  or  -he  hermetic  t-  pe  with  filter  er.u  ventilation 
cfulp.-.rnt  arc  —t  up  near  the  dugcuto  to  protect  the  p;  rsonncl  in  cere 
'  of  on  air  raid.  Trenches  ore  usca  to  provide  shelter  if  there  is  no 
tir.c  cr  r.at-rials. 

Every  ctr.p  is  re.;uirud  *-o  hove  a  d-cent- sr.inatlon  area.  'lushing 
pa  I.,  is  or-  set  up  :■>.  cv  ;ry  battnli- with  fie  Id  bet:,  heir.'  eu.  ..oyee 

»0«  t.i.i  ,  *,'  -'W'  f  *•••«  «M*U*a<B»^r  lw  i»»*C  UV^O..Vv«....^L»C,i  ^  iu* 

*’•**'■•  •  r*  ••*  /*  ’ 

■BtkaaVnV  «»Va  VoL  »,  j 

<»••*'  «-C  Jnwo  W'wmW^  atl  O  Cd."C>  i  Oi  l«h  y  C>*>W  Om>C2^ 

••tJ  Wa»«ia»itfaV>M^  •••V  U  «5  .CCutrvU  «.l  Cm  iC«o»«wiJCCl  U»*jCU^iJ  «Uwtr  C  'tilC 

r\ ,cui;v;.w.  Jjj*  v.^cr.jo  gainst  cr.cny  use  c-  atomic  t;capor.s« 

•  a«v* v  v.k  w  •>  ’C  c-  —  clv.^.w v« titv»v  we  <uv  uC^>*e'd«r>t*  Cil 

the  tcri\..n.  cull.  iuv-i  cf  ground  water,  end  require  meats  01  atomic 
defense.  0. ml -  drop.,  hillside,  end  hcriuontul  (hilitary  plan 


'. ..2  fir?;,  type  is  dug  2.2  a  into  the  ground.  It  con  be  bui_- 
<.n  c.ry  pro. r.i  with  a  1-;;  level  cf  groan*., voter.  It  projects  personnel 
e. u  _  *1— i.ms  cue  sucm  *» .  —  v c  —  -  rroe.  tus  hygienic  point  cr 
view  vniu  type  of  cup  out  is  rot  too  gicd  since  it  decor.'-*  have  enough 
u’-t-jr-I  light  end  ventilation  is  <_iffieu.lt.  It  is  threatened  with 
d...-.pr.:o-  cvrir.g  to  it-,  c unpai *tivc  depth  in  she  ground  (Figure  IS). 

feni-ncap  dugouts  uru  r.o  acre  than  l<c  n  deep,  Hcr.ee,  they 
cun  be  built  almost  cvciyrhcre .  Troy  ere  more  hygienic  ikar.  the  deep 
t-.c  be enure  th.cy  ere  lie  beer  and  less  damp  end  crc  ::ore  easily 
ventilate'.,  Sue  they  ere  r.ot  es  effect.-,-  for  antiaircraft  end  a  conic 
defer...-  (Figure  1$), 

h'i-lsicc  dugo-uts  ere  built  cn  the  slopes  of  hills,  sides  of 
gu_j». — e,  c.«  .us  — u—  c.-.c—  e  s. s— eu  j— y  —he  *c— s.,  th.s  cy,c  0— 

dug out  affords  good  resistance  to  sheer  waves  and  provides  protection 
agair.su  shell  fragments  (Figure  It), 

He  riner.tel  dug  cuts  ere  built  ir.  localities  with  high  level  of 
ground  water  and  cr.  roc'.iy  soil,  They  ar-  not  as  effective  against 
nuclear  weapens  as  the  other  kir.es  because  -they  are  above-ground. 

The  supper  cs  of  all  cugcues  and  icsside  surface  of  we  lib  acres 
• — n d  .tvj.t  — —  Cw.erea  w,— ..  x v . — ~ ~ xua. 1  — . m.  —  c«ca,ri  T.u  unaer  sv.r_aca 
Oi  t..c  ctux;  —ter  .  —  eov— —  cu  \« . .n  .. a  r  e  — —  os — — <.e  —  paxnt#  I.,..ucv;.> 
of  the-  dug  cuts  arc  equipped  with  folding  screens  to  block  cut  light 
— —  pro*.*. aa  proucc—  ten  aoa.nst  radiation. 

Hygienic  reruirenente  arc  determined  primarily  by  space  and 
cub,u  vo-.-xo  C—  v-.r.  .  — stotxdarcs  _ — r  — — a.  u  ecr  u.lr  uo 

l-.uC  ::A  of  space  ar.d  3.7  to  in 2  c;3  cf  cubit  volute  per  n*n  in  a  dug- 
cut  intended  to  house  persoi'ur.clo 

The  typical  design  provides  for  1.6  to  2-2  n-  cf  specs  per 
nor.  depending  cn  the  kind  of  dug  out, 

hr. or.  the  air  is  changed  once  an  hour,  the  CO2  content  will  net 
c — -a  urno,,,.  c.nr.g— d  t. . — c  c ,  tnc  uu-g  co.. ;en<r*a—  ion  1  —  ..—.uvea,  .. , e . , 

w  ^*cr«  0-  13  Cv.*bid.w*rww. 
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cviag  the  ;:r~  chcncd  that  ire  noma  etv.ic  be  lc/.:cr^.z  to  1.-V  to  2.0 
n4-  ci  space  o-'d  C-.7  to  7-0  of  air  par  a  (*.:Ich  a  tv:  .'-story 
arrcr.ger-.cr.t)  T:'i3  r;o;r.-.  that  the  aeccrruluticn  CO?  x.uth  a  charge 
ex  r.ir  once  an  hour  did  act  cxeccrl  O.sib.'k  To  ::a*s  halved,  i-c-. 


4  •.-*  «*/.  .a. 


q  * 

vlere  c  is  \.hc  ar.-.ur.t  of  a. he  per  ::.ar.  per  hour;  I*,  is  the  mount  of  C0-. 
rclc'ssui  by  a  *;ar.  in  nr.  hour;  p  is  the  y-ir.ir.sib.'s  cc..roa era vice 

of  CC’  in  the  air  of  a  docui}  a  is  the  CCo  content  of  the  titaorohoric 
air. 

‘«W4  l..c  cfj-3>c^-0**u-»tj  •>>. i«crw^  .-he  luO.*- 


q  --  25: (2-0  -  0,u)  -  13.6  rA 

This  ;..ear.s  that  each  r.en  requires  cheat  ig  n 3  of  fresh  air  as 

hear. 

If,  hoixver,  the  air  is  charged  three  tinqc  by  an  cxisvest 
(aerator),  the  cube  of  air  cor.  be  rccuced  to  5  (i>«6:3  **  5-T)., 

xchi eh  is  adequate  for  tear  conditions, 

Ir.  r.oiem  xwr,  vh^re  there  is  a  definite  threat  that  atomic 
voapons  trill  be  used,  the  prcblcn  of  providing  dug.uts  with  natural 
light  is  very  difficult-  Tne  fact  is  r.o  glass  cm  withstand  the 
force, of  a  shoe!:  ;;avc  (:;i ndatr  glass  shatters  at  a  pressure  of  C,1 
hg/o:  -  It  is  obvious,  therefore,  that  ordinary  glass,  which  produces 
.  a  vast  ne.  jer  of  splinters,  fill  have  to  be  replaced  vita  the  compara¬ 
tively  safe  organic  glass  or  other  arterial,  c«g.,  plastics,  To 
protect  glass  windows  ar.d  he ep  the  personnel  frer.  being  injured  by 
•'splinters,  it  '.Jill  be  necessary  to  open  the  v indexes  ar.d  doors  at  the 

signal  of  an  air  read  warning  and  see  that  they  remain  secure  in  this 
^  ^ _ *»  1  * **  «• 

vWb.ViU.i  U*t  »t-«  Ik)  wVW.V>V<pU 


W  ! 
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hvuIeu  e  jxsfzsxjz  field  rcnTFiCAVioiis 

Defensive  fortifications  of  the  cpsn  type  include  ordinary 
trenches,  cc.u  .uni  cation  trcncncs,  end  slit  trenches  for  protection 
against  artillery  fire  ar.d  aerial  t;: -lard,  .cat., 

/.  trench  is  a  long,  narrow  clinch  ;;ith  breastwork  ar.d  rear 
tr-v>.r.;e  containing  rifle  pits,  rx.ehir.egm  emplacements ,  etc.,  end 

iu.c....crs.  ..  ^renen  prot.ee  e..  vhc  soluiora  i *.  m  s. .nil  nvs  m 
urtiliv  _y  fire,  no  mil  as  fre.:  the  effect  cf  nuclear  explosions 
(figure  11).  Its  slopes  afford  protection  from  i\...lr.ous  radiation 
and  markedly  weaken  tire  effect  of  penetrating  rauiunion.  It  should 
le  horns  ..1  nind,  however,  that  ...  Cv-n  trench  Iniu  out  vith  its  long 
a::is  t.:  the  epic. _ ecr  of  nr.  atonic  hlnst  isr.ct  very  effective.  Sani¬ 

tary  facilities  in  trenches  include  niches  for  storing  food  rf  tutor, 
li.c.  ...u,  r...  %.e.  *  •. .r r o .  r  .i.g  n..e  t..  we*  ‘"wOx.vCtie^  x.cles,  ceu  inxm ,c 

C*«CC*'.w£  j 

Vhc  slopes  of  trenches  in  shifting  ground  are  bolstered  i;„rh 
poles,  beards,  brushuccd,  cr.d  otlvur  available  Material  to  ensure  greater 
resistnr.ee  to  shock  raves.  Vr.e  revetment  is  ccatcd  i.’i th  clay  cr  line  as 
c  *  li'wp^rocx  ir.cj  ncc^iou.r'o ^ 

Kiohes  to  store  food  and  v:ater  rust  be  shielded.  Dichc  covers 
are  coated  vith  cleg'  or  waterproof  Material. 

If  trenches  aiu  located  on  the  slopes  of  hills,  ditches  arc  dug 
eO  cr.  c.o  a.-.a  20  to  i;0  cm  vide  along  tl.e  bettor.)  no  nrap  and  carry  off 

cjain»r»3  i... uC  i" # 

Drainage  ditches  covered  with  boards  or  poles  combat  dampness 
end  the  carper  of  inundation  by  r..lr.  and  flood  waters;  conuciaos 
fascines  arc  stacked  on  the  bottom  of  the  ditches  (Figure  22).  Uatcr- 
collacting  veils  0.7?  to  1  r.  deep  arc  dug  in  leu  portions  of  the 
trenches .  Those  Vails  ere  used  when  there  is  a  porous  soil  he  lev;  a 
voter- impervious  layer  of  earth.  If  the  trenches  are  near  lev-lying 
piUc  j  j,  v..o  ...PS  .  j  ci-cnar^ed  w.  r  t...  n  veoac..  a.wughs,  orushwocn,  or 

WVW*>«*W« 

Latrines  ere  usually  installed  at  the  land  ends  of  ceanunicaticn 
trenches  a.  closer  than.  1>  to'  20  n  irer.  the  regular  trenches.  Ivory 
pL»coc..  .  .Uw  .  k_v e  uu  ..r  iu.o  .u  ^.r • 

•  Prevention  Frostbit;  rnd  Trench  Foot 

Trench  foot  van  a  ccurson  condition  in  the  English  ar.d  French 
amice  curing  Uorld  L’ur  I.  According  to  R.  Green,  there  were  CL, 670 
eases  ir.  the  English  airy.  In  lyi5,  15,900.  soldiers  in  the  Engli-h 
expeditionary  forces  suffered  from  it  at  Gallipoli  during  e  Deventer 
-ncvstcru. 


-  si  - 
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by  pro  Imped  it r.y  in  tranches  s;:d  ll.c  eTCcc  h  cf  dw.;r:r.u-;s  rune  cold  on. 
t..c  lover  o::ti\v..it!cs<.  It  is  a  peculiarity  cl  trench  feat  „I.at 
can  occur  and  develop  when  the  air  tc.  tarav.vrc  is  anew-  wor..-  hvc-- 
ciiFp'Oiiro  factors- ur»*.  forced  imotilir'  cl  the  he:.;-,  ir  lr>-v-t.  •,  Ling 
cl  th.c  lore.  rv.  seeks  end  three,  t l-v-.irvt  uni  :.he.:c.,  I..-.-. n 
cioth.ve  or.i  shoes  are  wet,  htr.'t  rtculwli.-.  -j  acre  quickly  r.i. 
than  veer.  c/c-ti.js  C-:d  sheet  art  nr/,  even  t. .eu.jh  the  air  tv. rev r.uca 
is  lover,  !.Vt  clotr.cs  arc  hotter  c  erduemrs  el  heat  ar.d  tr.-.y  re:. eve  a 
avert-,  r.  linl  atevavt  ol  heat  :"rtr.  tie  a  ray, 

V reach  Ieoh  d:cr>n?t  occur  only  when  tha  air  it  cold  end  hur.ia. 
Cold  weather  ana  long  periods  of  t:;:o  ’..hen  i.i.cco  civ -t  he  taken  ell 
and  dried  are  ccr.ivc ivc  to  the  trench  loti  type  cl  fresiblta, 

..ccordlrr,  to  Y,  S,  C-wvrv.  cV:rin;,  Ycrlu  Yer  II  aha  r.axh.w  peek 
cl  frostbites,  over  VCy-i,  cecur.-.ou  In  the  ’winter  r.e.'.chc  (licenser  to 
T'ibroary) „  Ik.t  there  were  eases  ever,  in  IJovcrawr  ar.c  Ihrch 

C'ii.efi) .. 

'Hue  prevention  ol  trench  :*cct  involves,  first  of  all,  controlling 
‘•....h'-v.  ...  .'*v  u.v..w.:^r  u .r  c.u.iwiy  ...a  ..wi.i  t . ^ .  1  v  :r 

to  roe  that  tire  coicicrc  have  *.:«.rn  clothing  and  cry  fees.  Ccr.se- 
beside:;  drying  the  trer.cr.ee,  it  ic  necessary  to  give  me 
sc.-.rv>r:  the  opportunity  to  dip’  cot  their  clothes,  chrr.ee  their  ruoieec, 
end  ti-orcughiy  dr/  their  hoots  or  shoes. 

It  is  therefore  very  ir.port.~nt  to  equip  blir.degcs  ana  shelters 
•  with  heaters.  Leather  shoes  crest  be  issued  instead  cf  dele  boots 
early  in  the  spring  and  the  shf.es  replaced  with  felt  boots  be  lore  the 
i:i;.wcr,  Leather  shoes  nust  have  thoroughly  aired  ar.c  tried  Iran  lac. 

If  the  r.cr.  are  to  stay  for  a  lone  tir;o  in  tranches,  blindages, 
and  other  shelters,  special  physical  exercises  should  be  taken  cc 
ovs recce  the  effects  of  body  irr.obility,  These  exercises  ctn  ba 
t alien,  provided  that  the  ccnbat  situation  pemits,  v itheut  leaving 
the  trenches.  The  unit  cc:.jr.rndcr  detcir.in.cs  the  order  of  the  exercises, 
the  list  being  drawn  up  in  consultation  with  the  doctor.- 

Soviet  invest! niters  iisvc  found  that  peer  blood  circulation 
with  resultant  oxygen  starvation  ol  the  tissues  is  the  cause  of  frost¬ 
bite,  All  the  conditions  conducive  tc  the  devclcpnent  of  congestion 
occur  in  trenches  where  the  soldiers  have  to  reruin  a  long  tine  without 
moving.  Therefore,  one  of  the  r.ain  problem  in.  the  prophylaxis  of 
frostbites  is  tc  prevent  congestion  and  the  effects  of  static  tension. 
This  can  be  accomplished  by  increasing  the  physical  lend  so  as  to 
strengthen  bleed,  circulation  and  raise  he.vi  production. 

The  10  lie  .zing  hygienic  measures  are  required  to  prevent  trench 
feet:  (1)  regular  change  of  seeks  end  pmite— >  with  periodic  drying 
of  the  eke as;  (2)  daily  bathing  cf  the  fe-e  with  cold  water;  (3) 
rubbing  cf  the  feet  and  spaces  between  the  toe:  twice  a  day  with  a 
vet  run  ar.d  wiping  until  dcy.  Tneen  sir. pic  nee  cures  not  only  keep  tn.e 
— ec u  w..*  ccm. v. on ,  cu.  ar.se  iiur*..on  me  s.z.n,  vv.zcn  is  one  0— 

t.'.c  n.—e  ...CwCzv.  ways  01  u.cs.wixr.;  cc.w  ana  preventing  arost-aircs. 


I 


ex l ranees  to  shelters  have  protective  do c-rs  to  blunt  the  effect 
cf  r.r.r.c*.:  ;...vec.  hlr-intaho  e.-i a.v  caulppcd  x:ivh  special  vents 
or  5 revel  ;v.w  absorbers  for  the  sane  purpose,  Cpcn.'rr's  for  sxuhe 
hove  airtight  valves,  SheJU:.*.-  entrances  (direct  or  cihot;  types)  levs 
c.-3  or  tvs  vesvirul os  with  her. tic  par  wl  tie:..?  and  doccs. 

-’..11  shelters  and  blind. ’re,;  ars  built  rn  dr,'j  stable  greurd. 

— . . w  x— o..-  ..•>  to  0«w  r.  v. *—  x-. v.1  ci  greenc.  ti.ccr, 

7ichi  shelter;?  vr.ccr  the  rmr-di  t; /...•;  of  r.-cerr.  xmrfasvi  arc 
tvv-t.-.  assign's:!  for  a  snail  nxs-hcr  of  persons  (rnr.rcnir.etcly 
1C),  ’/hey  a-.-  c-y.rv.cd  xnith  coeble-ehanbe;  lochs,  filters,  end  './eve 
absorbers  (gravel  tr  cth-r  construction),  The  sir  ssgpiy  is  calculated 
t*'  -  —  j-u---  u.  i— »e  vo./i-.-ir-/  imi/iv  es  C—’o  nucunusaticn  ^r.Ov  only 

1>J).  jfr.  nr.  average  shelter  2.3  to  3  r:-3  in  r  ite  3  m-3  cf  air  per  nan  cr. 
/ova'  and  n  double  -burns  x;;.li  be  nice' .ate  if  is  is  hcr.-eticc.lly  scales. 
This  level  cf  air  cxchunpc  cm.  be  cer.o leered  <g--tc  satisfactory.- 

w.  .w.'.u,*— •  V*  t, .v  .  »;•  y?5  «..C  ..CmVvv.  wy  Ua  v.»  L* 

/»*.  •  *...•.,(■*  •*  ««  /-■*•.  *  *  y*  r  *.  •  r 

‘•v/  »w*»  ^  %*  >*  •»  «  vaw  L^>.;pv«»w  • 


;.ir  S'.vnly  in  Shelters 


.1  •.:all--tsi  It  and  ccuippe-l  shelter  she.: Id.  proeect  perconr.el  frer. 
--.epc.'.j  iu  ecs  .nc'C;  .  * .  •.?  a  enm .'.  c  to.;  to  rewaen  eic^r  c  rim  a  . 
ex  efficiency,  This  is  to  he  achieved  through  a  mar, her  cf 
hygienic  measures,,  the  rn.st  important  being  a  good  air  supply* 

J.  sene.;  of  ucll-teir.c,  yjrh  ana  soviet  efficiency  depend  cr. 
the  a -cunt  and  reality  of  air  reaching  th.e  shelter,  k  relatively 
leap  stay  In  the  shelter  results  in  a  reduction  in  the  amount  of 
oxygen.  increase  in  carbon  dioxide  content,  rise  in  air  temperature 
ana  humidity,  aecuuulation  of  tr.e  volatile  products  of  the  ceccr position 
cf  organic  substances  i;ith  tr.  unpleasant  odor,  the  fcvn.ir.3  of  barns 
(candles ,  h.eri'Scr.c  Imps,  carbide  lanterns ,  etc.)  also  befouls  the  air. 

.h  adult  inhales  *.;£th  cash  breath  about  0,3  liter  of  air,  ,.t 
the  rate  of  13  to  lo  inhalations  a  minute,  ventilation  of  the  lungs 
of  a  person  in  res  tin*;  state  (lying  co..r,}  is  C  to  ')  liters/r.in;  while 
sitting,  the  vs.lu.ve  of  iur.g  ventilation  increases  to  20  to  11  liters/ 
rln;  vhilc  standing ,  it  increases  to  12  or  more  liters/nin.  Viher.  a 
har.'_-stsratid  fan  is  going,  lung  ventilation  ar.cunts.  to  lo  to  22  liters/ 


The  ar.cvao  of  air  inhaled  ar.a  erf-.aied  by  people  Is  the  r.a£n 
physical  factor  detern irur.g  the  accumulation  of  gaseous  mixture  s  and 
v;atur  vapsr  ir.  a  shelter.  The  amount  of  air  inhaled  and  exhaled  a 
utc  is  usually  called  the  respiratory  (minute)  volume. 

I :  has  beer,  established  by  observations  that  x/ith  each  breath 
a-  ssn  cons-ncs  appronir.atcly  23  nl  cf  oxygen  ar.c  c.inalc.  22  r.l  os- 
cart -r.  dicniae,  Ccnsscuantiy,  x/hilc  resting  (13  to  IS  inhalation 
a  minute)  a  run  ronsuaes  frun  2d  to  31  liters  of  oxygen  ar.  hour  and 
e-ix.s.  from  21  to  23  liters  cf  carbon  dioxide. 

—  2i.  - 
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ubrczl. rents  conducted  in  si.alteru  have  shown  that  while  lying 
down  a  :.sn  absorbs  about  30  liter;  cf  orygen  ar.  hour  end  exhales  : 
liters  o;  carbon  diox.ze.  while  sitting  he  increases  his  ccr.sunj.uicn 


to  bb  1 


-i  •  A*. 


4,  vw*J;  <«.. 


:i  exhales  to  liters/hr  ;I  oorben  dioxide.  Unite 


standing  he  cu.-.suv.es  i-0  liters/hr  cf  c-r-rrcn  and  exhales  about  32 
iiters/ni'  cf  c  ..'hen  dioxide,  linen  -  bund-operated  far.  is  going, 
oxygen  cor.su.  v.  sicn  rises  to  Vi,  iitcru/hr  ur.a  ciuvuiaticr.  or  carbon 
dioxide  rises  to  no  llux-c/hr. 

ZaT  there  J  r.o  ventilation  and  renewal  of  air  in  a  shelter , 
the  csnsu.pticn  of  oxygen  and  pr.ducticn  of  carbon  dioxide  fall. 
Observations  of  three  persons  rs.".ainir.-  ir.  a  rocn  without  fresh 
air  for  2o  hear  :  ensued  that  the  average  hourly  ccnsu-iution  of 
oxygen  ('.:ith  a  pressure  of  760  rue  r.ercury  colurrr.)  v:as  15.7  ‘to  13.25 
liters,  exhalation  of  carbon  dioxide  -  fre:::  lp.2  to  21.5  liters 
(*.•  P.  urcsl.cen  end  c‘Cf.crsi/« 


Vne  extins ive  observations  ef  .1,  P.  3rc.*tl;in  end  his  co-;.v.ri:ors 


^  •*..  ■ 


r.ncc  in  a  he  mo  ti  sally  sealed  charter  have  shewn.  that  ar.  increase  in 
carbon  dioxide  to  2  to  2.5/  usually  produces  no  narked  chances  in  the 
condition  of  the  orgsr.isn.  Under  the—  conditions  a  uan  retains  his 
capacity  far  work  and  feels  fine. 

■  dr.  accurulaticr.  of  sbeut  !#>  carbon  dioxide  intensifies  respiration. 


Jo  is  ccccxpanicd  by  increased  cardiac  activity  end  reduced  capacity  for 


wor.-c. 


T-’hur.  the  concentration  of  carbeh  dioxide  rices  to  %}  shortness 


of  breath  develops  al*x.p  tilth  a  feeling  of  asphyxiation.  Increased 
cardiac  activity  and  sene  intensification  of  r.ctabolisn  occur  at  the 
sane  tine.  Efficiency  decreases  while  physical  exertion  causes  r.nwhod 
feelings  of  fatigue,  Sweating,  rapid  heart  beat,  dizziness,  and  ringing 
in  the  ears  are  occasionally  observed, 

1-ith  w!  carbon  dioxide,  in  addition  to  shortness  of  breath  there 
arc.*  gradually  increasing  apathy,  less  of  alertness,  narked  fatigue, 
inability  to  pcrfoica  she  s inplcst  phyri'&l  labor,  and  striving  to  hold 
ser.e  bediiy  position  assuned.  reddening  of  the  face,  slow  pulse,  rapid 


heart  beat,  dizziness,  and  hoauaoh.u  Strt  other  cynptons 


If  th.c  carbon  dioxide  concentration  is  increased  to  7/,  a  person 
loses  the  ability  to  control  hie  noveuentt.  •' 

The  noted  English  pbyciolcgiut  0,  Surest  It  said  that  after 
s saying  ur.  air  contain Sag  Iff-  carbon  a  A  oxide  for  five  u:.r.utes  he  was 
Uw..ccicu.  ..  ..  *  u.  *.  v; >.u 

xv.u-brd.iry  to  11.  F.  hoy  .',  an  iu.ur.-uc  ef  carbon  dSvxite  in  the 
air  to  2  w  3/  causer*  vapid  respiration;  ar.  increase  to  *v  to  £;i  causes 


pai.-_a_  c-.ortr.ess  o 


-*  u.  ... 
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i«u  i-^  to  o«n*Sc>£*  nctic* 
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Vv  "svetsayev,  *:ho 

*  -  -  •».. .'  wo* irio  Hi. 


»  wHCi.Cta  cor.w.  u2w7.  C-  *.vO  ii\ 


t .2" .'Huir«o  <.•«£.«*£  tr.c  tloch-  wv.vc.vj3  fcc'ccc  vs  c^-r-cr.  diozca&Cv 
--  r-or.insiilv*  io.  incroaccd  ••'cr.tllguioa  cf  lur.^s  £nd  cln^cs  in 
vino  w'.pliHuco  ztjL  -regency  cJ  rtspir--OHrnw  *hc  of  choree 

c.rcc«w-y  HO  'O/IC.  £C CwrL' .lEL'C j Z~.  OZ.  CCHTwC/Vf  dioxide* 


'..hi  la  the  ccr.oe:: ‘.ration  of  carbon  dioxide  in  a  shelter  in 
l:.c.c vzlf+Z;  the  c;^“>.e  center,  u  is  decreasing. 

.  Accord *rg  to  the  data  of  ?,  Breath in  end  others,  c.  decrease 
in  the  c:r.';?cn  ocrh.v.t  to  1  3  or:  .IV:--  in  hermetically  seal  sc.  chambcro  .sss 
r.-s  po rticular  affect  cr.  the  hir:an  cr;  or.;-:.'...  Vhir.  is  under--  Andriole  when 
erne  reel  ices.  t-.r.t  .  "j  o-.m-gen  in  the  air  cf  a.  rocr.  evreopords  to  nr. 

C. .  o  i cose  C—  •*•"•  ..  »•  c  w  c  e< .  leva.,  .  •,nt#LOC»*C-.  — e  U.A...3  «. .  v.. : 

altitude  is  r..t  c.iiicult  _f  c.'.v.  eo-a  not  have  to  er.~n.es  in  fiu'.y 

•>  j.  c*>iA  ^  uir*  #  * 

'.*.,  ?.  Brest;::-.',  end  his  co-vmrbr'S  sourest  co;^  carbon  dioxide 
■(35//-=.-.  or  partial  pressure)  red  13,..  2,3  oxygon  (£?.2->  r.r.  of  partial 
r.rc;t:.v.re)  as  she  rrsiinyjr.  remissible  ccncontrut ion s  for  nan.  Er catkin 
considers  2:3  carbon  cic-udc  at  a  pressure  of  >00  :ra  a  permissible  amount 
for  prolonged  stay  ir.  the  hemstioaily  sealed  conic  la  of  u  stratosphere 
bulloor.  This  ancur.ts  to  1G  nr.  of  partial  pressure  of  C0;>. 

'.ho  curves  constructed  by  Quancharth  (?)  and  Enpocn  (Figure  22) 
shcr..’  that  re. sue  tier,  in  the  ertygen  level  ar.d  accumulation  of  carbon 

dioxide  occur  evenly  ar.d  vary  irith  the  as. •.cur. t  cf  tine  people  stay  ir.  a 
hermetically  scaled  rocr.  The  air  temperature  and  relative  moisture 
j.-u-tj)  sharply  at  first,  del  loved  by  a  slow  rise  of  the  curves,  which 
is  «.....-  to  the  condensation  cf  water  vapor  and  absorption  of  heat  by 
the  vails,  floe'-,  ar.d  csilinn  of  the  shelter, 

hr*  incro-.se  in  the  amount  of  carbon  dioxide  in  the  air  cf  a 
hermetically  scaled  shelter  is  accompanied  by  an  increase  ir.  the 
content  of  malodorous  caseous  adcixturfcs<. 

fuuir.o  ccnpcvr.es  (methyl,  dir.cti-.yl,  tr  ir.ethylan ine)  nuke  up  the 
bulk  (?0  to  9$'l)  of  the  organic  acLuxturcs  in  the  air  of  skelters.; 
there  is  also  a  snail  quantity  of  aldehydes  (formaldehyde  and  acetone). 
The  amount  of  volatile  organic  products  is  G<5  0  (total  expressed  in 
a i  11  in m; is  of  o:yyen  used  in  oxidizing  then.)  per  can  per  day.  Tr.e- 
anour.t  cf  an.:cr.ia  Gas  produced  by  a  nan  curing  a  day  is  0,2  g. 

The  curve  represent i r.r,  the  accurulation  of  volatile  organic 
c-.d-;i.S.urc s  in  a  shelter  shov:s  trust  after  ccr.s  sine  further  increases 
in  the  concentration  of  amino,  compounds,  aldehydes,  and  ersnenia  gas 
cease  because  the  gaseous  products  of  human  vital  activity  dissolve 
in  condensation  voter. 

ixisture  in  a  hermetically  sealed  shelter  increases  rapidly  as 
a  result  cf  the  loss  of  a  substantial  amount  of  water  vapor  with 
cchaicd  air  end  through  the  skin.  An  adult  while  resting  releases 
•aveugh  the  lungs  end  skin  about  LG  g  cf  irate r  an  hour.  With  physical 
exertion  the  iraaer  lose  is  tiro  to  thr*  u  tines  as  much,  60  to  120  3 
an  hcvr,  The  average  water  content  in  the  air  is  about  3  to  10  g/r.3P 
Consequently,  one  person  loses  ir.  on  hour  more  then  the  ar.our.t  contained 
ir.  1  r.3  of  air.  That  is  why  the  air  ir.  a  hemetically  sealed  shelter 
soon  becer.cs  completely  saturated.  The  ability  cf  air  to  dissolve  water 
vapor  varies  with  the  temperature;  the  higher  it  is,  the  more  moisture 
t,  *c  u.«  ch^to.Ou,  * 
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The  e_:  uni  0.  condensation  water  in  a  hcrr.ccicc.ily  scaled 
shelter  r:r.y  reach  considerable  proportions,  “or  c::a;.pic,  at  16  to  lc° 

:.  :um  lores  through  the  .shir,  frer:  i,CO  r.l  to  1  liter  cf  water  (an 
aver.  ~c  or  COG  .  .1)  a  cay  vith  light  verb.  C one ccy.cn t iy ,  it  is  c_sy 
to  s^e  why  there  is  such  a  heavy  ccssr. auction  or  -..sis  t-ure  in  a  shelter 
whan  people  stay  there  for  rent  length  of  time,  defective  nab  prueiicab 
r.evi"Ous  of  removing  the  ccr.ccr.satc  leave  not  yet  been  devised.  The 
simplest  and  r..cct  readily  available  method  is  to  collect  aid  remove ' 
it  by  drainage  grooves  and  collecting  veils. 

In  increase  in  no  is  tare  is  accompanied  by  a  rise  in  air  tcm.pcratu 
caused  by  bodily  heat.  A  r.an  gives  off  50  to  75  calorics  vai ic  resting 
or  .cu  i"  • »  r.  a r  ,'.t  cm ,  an  an  hear. 

Ur.vcr.t;  bated  Shelters  •  • 

In  a  r.cicm  ::ar  shelters  should  be  equipped  with  filters  and 
ventilators,  lie  revere  the  combat  situation  :.ay  not  always  permit  the 
ir_-.ee rate  furnishing  of  shelters  with  these  devices  so  that  it  nay 
scr.etir.es  as  necessary  to  construct  unvcntilatcc  shelters.  Kygicr.ically 
this  type  has  many  sl-.ortccnir.gs  cue  to  the  limited  amount  of  air  and  the 
rapidity  vith  which  ia  becomes  foul  as  a  result  of  the  breathing  of 
people  end  burning  of  lights.  Changes  in  the  composition  of  the  air, 
rise  in  temperature,  end  increased  moisture  and  concentration  of  voir. til 
organic  admixtures  male  the  prolonged  stay  of  people  in  a  hermetically 
seabed  but  unventilated  shelter  very  burdensone.  The  main  reason  is  the 
accumulation  of  carbon  dioxide  ana  decrease  in  o:cygen. 

It  is  generally  felt  that  the  oxygen  content  of  a  shelter  should 
not  drop  be  lev  17#.  Consequently,  one  cubic  meter  of  air  in  a  hermeti¬ 
cally  coaled,  unventilated  shelter  uill  permit  a  man  to  stay  there  1.6 
hours,  as  shown  hy  the  following  equation: 

£1P  -  170  £  .  .  ■  • 

2o  “* 


_Ir.  this  equation  210  designates  the  number  of  liters  of  oxygen 
in  1  r.3  -f  cir;  170  is  the  permissible  oxygen  content  in  the  shelter; 
25  repracents  the  hourly  consumption  of  oxygen  iy  a  man  while  resting 
(staying  in  a  shelter). 

According  to  the  calculations  for  mrbon  dioxide,  the  time  a 
turn  ca..  stay  in  a  shelter  if  he  is  supplied  with  a  cubic  -meter  of 
air  drop-  to  one  hour  (20:20=1.0).  Here  the  firct  20^  designates  the 
permissible  accumulation  of  carbon  dioxide  (in  liters)  in  i  m3  of 
•■air;  the  second  20  shows  the  amount  of  CCg  released  by  a  man  at 
relative  __st  in  an  hour  (in  liters), 

A  comparison  of  these  two  calculations  (far  oxygen  and  carbon 
die:: ice)  chcuu  that  it  is  necessary  to  solve  the  problem  cf  hov  long 
—  c..  : m.  _  ;.erc:ewlcaj._y  sea—.. _  ana  a.. ..n.2 1_ w d  she— cor 


\ 


j'/  c*lcul2v#5;)  jrasciii  cn  tlic  cccw“ulE.ticri  of  <* 0 £ •  m+C 

£<;  “0  *- 0  vC  J*1 . ,(u.. *1? I'i'v'il  ••> 4^  !-••  Oi  <,.\.  CC2  *•*  * • ,w 

air  If  shelter  I.;  Icr  Tor  cac— r  to  ujc« 

^  ;;c  -VI . — .  i.Cr^L  *m.  .3  Cl'2  \^t*t  v  O^V-*’-  j*ri 

is  -  cir-iot.'*.1  r;,'.y  in  h^r.-w-issHy  :  c'-.ultr  rs  inter ^Cu  for  J-.oai.hy 

Yc.\>ir  ’  ar.s  f..r  :':■  i.crz  t;.r.  ci'ht  hours.  the  s cay  is  t;  be  Ic.-ycr 
lji.-i:;  ci~ht  h»,.u\  ,-  the  ns”i:v.si;  erne  1'L-ac‘f  o  is  },>•  If.  this  c*.sc  c*« 
cubic  i  “icr  .,'  .is*  •••-1!  -..ur-ic  *.  to  :  *ay  Ir.  ~  sh-sltc r  only  0^ 
hour  (10.10-0 .y".  J.v-i’C  1C  rw-rcs^.-.oj  vV.e  remiss  £bl>;  contort  of  COo 
(in  1 veers)  i.i  thu  air;  2C  s-cous  the  usount  of  CC2  (in  liters)  released 
by  c.  :-u_r.  ir.  ar.  : .car  uh i la  resti:v)  in  c  shelter*  This  accuruleticn  of 
C02  (bf)  £~  also  taben  as  the  basis  of  cine  calculations.  It.  is  used 
to  appraise  the  condition  of  the  air  supply  ir.  shelters. 

Ir.  shelters  invor.d^d  for  the  rich  end  x:sur.dcd  the  r.axir.ur  CCp 
c cnc cr.tr eti on  is  reduced  t.o  0.2  or  O.it*.  C :r.acquur.t_y,  one  cubic  r.cter 
of  air  lasts  cnly  G-ly  or  0,2  hear,  i.e.,  abcut  ten  or  twelve  rinutes. 
This  figure  is  to  be  employed  as  a  Quids  ir.  pl_-<nir/;  the  air  supply 
of  staff  i!cnJ.T:.*rtefs  a.U  tv-uv in i rr, ti on  centers  (Table  o)  . 

it  folio  :s  fren  this  that  the  supply  cf  air  ir.  a  ventilated 
shelter  -rill  vary  ;:£th  the  CC2  content  sr.  the  air  that  is  considered 

v  ir. *  C  —  C»r. — C  ♦ 


Safe  content  of  CC2  ir.  the  air  jsneurt  of  tine  for  /mount  of  air  that 

u.-.ich  1  n3  of  air  i.uct  be  supplied 
is  sufficient,  ir.  per  ran  par  hr. 


2;I-  -  ir.  shelters  intended  for 

healthy  persons  for  up  to  e  has.  1.0  1.0 

'  1:1  -  ir.  shelters  intended  for 
healthy  persons  for  acre  than 

6  rr„.  o.p  2.0 

C.:,T  -  ir.  shelters  intended  for 
the  r  ic’.c  and  uouadcd,staff  head- 
cuat*  _crs^  ate#  0.2 

The  rccuirad  cubic  volur.c  of  air  in  t  '-.erne tie-ally  sealed  and 
ur.vcr.  n  a.  w.  cheater  .j  ccucaincu  by  t»*.  ;  '  ...1^3... .  CC2  Cwcui.3i*v...o,»^ 
nuricr  of  persons  ir.  the  shelter,  and  length  of  tins  of  their  stay 
there.  The  cir.pie  formula  for  calculating  the  lur.rth  of  stay  of 
ncrec.a'.cl  h.  hermetically  sealed  places  car.  he  us*.d  far  this  purpose. 
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T  is  the  per lisribtc  time  or  stay  ir.  hour:-;  I!  ic  vhc  r.urier  of 
persons  in  the  pier—;  C  is  tl.c  pcir.icr-ibic  CGo  content  of  the  air  -;s 
a  ;J;  A  is  thv.  meant  of  CCo  releasee  Ly  one  person  ir.  an  heurj  v  in 
tr.e  r.i\s  os  a:—  place  in  f 

Tne  nair.  heal  :h  .ironic::  in  field  type  shelters  is  to  control 
t  ie  poisen  rr  j  and  radioactive  subs  taxes  brought  fro.-,  outside 
o. .  b.j .  ....os.  j  v.nd  rev-.,.,  .er. . *  1  n  os  ^  . iiuiCu^ii.v1*. 

ccu.v .".ini.'c.  cn  are  uei.go.'v.us.  Pro ccc^ivs  CumIm...:  icciu..w  a 

v..re.'ull"  meught  out  an-  soundly  organized  system  of  locks  and 
effective  ver.tilaticn.  The  r:oro  air  applied  to  a  shelter,  the  less 
cimv—r  ..'-C _ c  .o  — —  — ei  crrcicn,  the  higncr  ti.e  air  p—cssuec,  ana  .o 
less  confer  there  is  f  poisonous  or  contaminated  air  enter ir.g  the 
shelter.  ft  is  particularly  difficult  to  -/.sure  the  necessary  level 
of  air  pressure  in  voed-earther.  ehslt-rs  where  air  constantly  seeps 

1.#  ....  Lwji.  W..O  ..W.  —  —  i»  l.l.C  . 

•  V. 

Ventilated  5hcltcrv 


Unvcr.tilu.tcd  shelters  cannot  acoc.icdate  people  very  leap.  Conse¬ 
quently,  to  prolong  the  length  of  tine  they  c —  easy  there  re  .raises  a 
substantial  increase  ir.  tr.e  calc  tare,  fat  this  ‘  involves  r.ucr.  more 
engineering  verk  and  the  greater  likelihood  of  a  direct  hit  on  the 
structure.  Cn  the  other  liand,  if  only  snail  shelters  arc  built,  the 
permissible  carbon  dioxide  conccr.treuicn  has  to  be  raised,  i.e.,  to 
worsen  the  condition  of  the  personnel  and  endanger  chair  health  and 
combat  efficiency.  That  is  why  ventilated  shelters  should  be  constructed 
ic  at  as.  pose  no. 

The  ventilator  must  supply  enough  air  per  nan  per.  hear  so  that 
the  CC-2  content  in  th-  shelter  dees  r.ot  rise  above  O.Lfb  Under  combat 
ccr.ditio::s  -the  pen:is_ible  CCg  censor,  t  r.ay  rise  to  If-  and  scnetir.es 
ever*  tc  m.  but  —or  no  uolC  c>— c  c:gn—  he— .s. 

.Figure  £i..  shoe's  the  accumulation  of  carbon  dioxide  in  ventilated 
and  unvcr.tilated  shelters  with  different  specif  ic  vo_ur.es  of  air  and 

uv  v>tiu  m.iA'I  i1  0—  UiMii>o 

Filtering  sr.d  ventilating  ercipr.cr.t  is  used  to  supply  fresh  air, 
no  — .  — — j  .  —  o.  ,-o.son  g_ s,  . a-_:o— c . . w  w* .cos ,  a..—  — — —  .c~  . 

aerosols,  and  to  raise  the  pressure  so  as  tc  .prevent  the  penetration 
of  contaminated  air  into  a  shelter  through  1c— -a  spots  in  the  ■..alls 
end  cracks  in  the  d  or  cp-nir.gs.  Ic  cunsiats  of  a  ventilator  feeding 
ir.  air-  absorbents  to  trap  the  poison  gas,  r-uhcgcr.ic  microorganisms, 

— n—  -u..'. .uvbiVi.  —  ^ — e . r. cc  — . * r  a— ..s^  —..a  in— c— —  c.c*w»-.’..^  ta  ... : a—  l.  — 

the  air  inlets  from  the  effect  of  -  shock  ’.rave.  If  no  authorised 
cac^ncTi w  l.o  av—  — nae,  a  enters  are  r.ads  _rcn  aa.cnnls  —t  none!. 

They  arc  usualay  placed  outside  the  eh- leer  or  in  the  vestibule  of  . 

xl  iv  r.c.  ”C 

Hr*  ’  »!' ’j  v*»r  v* "v’* *•*»  c*  ^  *  *"c^*cc»«r  c r o  «t***»t^  ^ 

r.i'.d  tnr.v-  a  he  air  has  to  be  supplied  1/  t::o  duces  —  ■■  one  for  pu-u  air, 

v..w  u .....  — .  — ,« o . — c . .  0-  w .e— ww_  ... .  — .  .  —  ...posCiO-u  .  — \a 


I 


is  .  ‘ ini:  .cl,  fn  shelters  faced  rich  corrufjaied  i rcn  cr  in  concrete 
i.:c  tel  in  liens  i;huro  there  is  ices  lerkafe  of  air,  the  pressure  rises 
uccoreinjly  and  r.uy  reach  one  epeikv::. 

.  '  :*w  k-  t 

11  mere  ere  no  bacterial  c.eros.le,  poisonous  or  radioactive 

sui/w  uw.ww,*  o«>«  uieo,  v..c  ww,> c  :s  r- _ cvv _  i» ..  Jl.s  -:r  is  ecu  onto  us 

c..c..*.u..  -i*.  ,  ..ouvvcr,  ns  a  .esulc  o  —  enemy  musics,  v.r  cucs-rao  nor 

is  conv.vs'.ir.ascu  by  j;us,  radioactive  eusc lances,  er  pethco'cnic  nicrc- 
orinniuns,  is  .s  eraun  through  filters  for  -is infect: on  aid  c2ecor.tr.nr- 

'.he  principal  part s  of  a  ventilation  system  arc  intake  pipes, 

^***w  V«»  J  >.  Ja..W  w*v  Vwi«*  Ww^  M|iVatoV>B  C>  *«BWv*«*  I  V— '  *'  W.  4  L*»*  j  W  *  *•  2..0  V« 

•  —  wiu  t  ,* 

'it. ;  cruets  uhr*-  h  vhich  the  cum  its  air  passes  to  the  filter 
a.e  aSw .m:2v<c  cr— .w  v.u  sncxucr.  :t  so  also  c envo n x er. ».  .o  price 
the  cast  filter  there,  since  as  ths  air  is  cram  ir.ro  the  ducts  end 
filter,  rediemtive  feuc  ir.ovitul>ly  sccunulutcs  and  nay  c-use  runic- 

C»C  «■*.'***  CumU  m4m<«  V,  v*«« 

ft  is  forbidden  to  supply  air  chrsuph  pipes,  contaminated  by 
poise.*,  £ua  cr  rac.  motive  substances  unless  it  is  passed  through  a 
filter.  Pure  air  rrust  he  dram  into  a  reen  through  another  nst'ssih 

O—  CwCwv  «i 

Vo  save  on  electrical  error  mi  hvner.  nvsculsr  cr.erpy  (in  the 
case  of  hrui-en  v.  apper-isa)  -true  topes  of  ventilation  systems  ere 
re c emended.,  The  first  supplies  air  t.;  ventilate  rooms  and  dispel 
denpnesso  ft  is  used  vr.cn  there  is  a  lull  in  the  fi£htir.p. 

The  second  nethcu  supplies  air  threuyh  a  filter  and  removes  Cdo 

CTXCl  -  .wCiC  J.3.  vC  *r!TCS S"U.!TC  7  A1  i  o  -uC  C.3  iV.— 

The  third  method  supplies  air  threunh  filters  to  pet  rid  of 
poison  r-.s,  r uric-active  substance a,  or  hast.. rial  aerosols,. 

. . ..  ,.>iav..v  0—  c.r  v.o  —  ..  su...,l:«-a  p-c.  . .  no—,  .:>  o.u .. o : . : . .  s c 

by  the  lunyth.  of  tine  the  people' are  to  stay  under  hermetic  conditions, 
nature  of  their  uorl,  and  stale  of  their  health. 

i.u_lthy  enlisted  men  and  officer'  stayir.o  no  r.ore  the.*.  12  hours 
rccp.h.*i  at  least  1  r.3  each  per  hour#  Und-r  tnese  conditions  the  CC'2 
ccr.vN**.v  T.. . — se  s ur.icv'hc. .  neph-sr  tn.an  of , 

In  .  .'.e Iters  for  the  sick  and  vaended  the  r.i:-  is  increased  to  5 
■  ..v.  .. ...  »  i is  &.USO  me  . . o n. ..  .c  vpc. ^tinp  he* .u— 

C-*-  •  wv.«  ~  —  wt. u. ••  - 1.-* c.r.^  w v* o 

C::u.nr.d  points,  con-sunimtior.  centers,  ..teff  h. csd^unriers , 
cpc—tiry  .n.c  drcisirni  rocrcs  receive  a  nreatcr  sneurre  of  air  so  that 
the  CCc  concent  dees  not  exceed  O.ifh  This  rccuixu-  the  supply  of  5 

vh  i  —  -'•U.  i  ^-W*l 


-  u  - 


fm-v.  emtio  i  rf  ■*  r 


The  cm  be  rc^:T.?iX.cc  in.  cr.cc  ihe  supply  is  interrupted 

*.y  hi  l»  Cw. .  ( .....  i  w_  .  ..j  H .  ...  *  7- « i.* . ..  i  .  .  .  .o.  j  c_'.  u  l.  vi  c. .  d 

the  intake  pipes,,  exhaust:  :  of  '■  ''0  filters,  ate.,  fpeclal  devices 
arc  used  for  tk: .•  purpose  c^rr.  ;d  '.:.'.  .h  abi  ;rbant.>’  i'cr  c.wrtcn  dlexide 
anci  ::sistu.v.-.  V...  air  c  n  be  enrich’..;,  by  oxygen  iron  cylinders  con¬ 
taining  >  of  -'.-.a  £.-.c  'v.t  noiv.nl  ; .assure) „ 

G..  w.:c  ^ ;  i a  o x  <vmc.j?  * i .  *  *.-  *  r . *. *  .  i  c .n; e n . i u.>  u.  ^0  ^  1 1  e  a.  o,^. j  r , 
each  nO  liarr  cylinder  sha-id  last  forieo  ::ar.  hours  at  a  pressure  of 
12p  err.,  -."forte  arc  bein';  rae.  tc  obtain,  cityycn  free  nhcnicals 
po.vscschrg  the  prepciwy  of  absorbing  CC^  end  no:  a  tare  while  liberating; 
o;n  jcr.j  c,;..;  sediu.-.  peroxide  r.ixcd  vita  sc..o  ether  substances. 

the  device  a  oca  to  re.;  an  .r  me  air 
filled  vn  h  CO.  and  water  at  sore  or.  as  ana 

reduction  valves.  Tr.e  r.ir  ic  cravr.  through.  the  '..  ’.far.*  with  the 
absorbents  by  d.c  ventilator.  The  ihcli.r  r.-uu  be  :.'.rm.d.ully 
seared  *..*.;  .ae  a.r  u  lair.'  i  cram 


..  .mally  consists  cf  holders 
eyl.nl.rs  cruipycd  with 
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Shelters  nust  to  heated  during  the  a: Inter*  ;.  •  te-.-peruvure 
should  be  no  owor  than  10  to  12°  to  prevent  the  persona  .T  fro/.:  becoming 
chilled  era c  tc  negative  radiation  of  the  i:all  of  the  shelter  enclosure 
anc  covering.  The  heating  devices  mast  be  promptly  switched  off  in  the 
event  of  cr.  atonic  cr  chemical  alert.  The  outside  air  is  waned  up  by 
special  devices  rceuirian  a  r.lr inen  of  0£  and  not  emitting  CQg  end 
other  combustion  products.  The  latter  must  be  discharged  away  fren  the 
inlet  open  m3  a. 

Only  snchclras  fuel  is  used  to  avoid  revealing  the  position  of 
the  shelter,,  Tr.c  most  efficient  heater  is  a  metal  stove  with  hornet  ic 

CkCOto  tills*  OviuiiLd  toll  vU  ''•ly  i^iVQ  V_.C  CCt'^JC’ vlOIl  cn  nr.^r r 

:  in'* -tine 


Vj 


The  lighting’  cf  s'..: Iters  is  extremely  important.  For  c:.ar rx.c, 
<_urir.g  the  Garner,  clcud  gas  attach  or.  Euranevior.  in  l?l6  uany  Russian 
soldier;,  were  poisoned  because  of  the  lech  cf  lighting  in  the  dug  cuts 
ana  shelters.  Surprised  by  the  gas  alarm  in  their  deep,  they  were 
urrblc  to  find  their  i.r.oks  in  the  dark  (V.  F«  Shperh) . 

Lights  in  defensive  installations  must  moot  the  following  basic 
re-roircr.erts:  (l)  be  independent  cf  external  sources  of  power;  (2) 

Cw»y..£  ■■  ;U s *t  c a.  v. i*««.. ^  ..0  to’to  to*f.cc.*  \ •  toV cc ^  w«c£  Lf r 

vibration  during  firing;  (3)  provide  illumination  of  at  least  1?  to 
a>  -’a .;  (-■,/  net  po— —cue,  num eny_,  or  n2.r0  tnc  air;  vt/  not  ccnsur.0 
rTuC.*.  w -  y 3 c •*•  01*  yivc  l  coo  n\ icn  csirocr* 


.The  least-  suitable  1  ighi:>  for  ucfcnsive  ins-aliations  in  general 
and  in  mriiculnr  ere  cssadles  and  kerosene  leaps,  They  give 

off  the  no.:  -  carbcn  die:. Ido  ;.:.d  :er.y  products  cl  inca.-.plcto  eeriest  -or. 
time  pollute  the  air.  "or  cnarpl-j  v.;o  stearin  candles  produce  ;.uch 
COy  as  an  salt  nr.'- 

Conserutntly,  in  cuicui  -.ting  the  ventilation  s:.d  length  cf  tir.e 
pcrcomcl  arc  to  ut-y  in  v-*.vw..cilaace  sh-ic-rs  one  rust  tube  into 
account  not  only  the  nuriaar  cf  people,,  but  also  the  quantity  and 
bygionle  proper _ s  or  the  lighting  devices. 

r-  site  *s  her  the  Sick  rr.d  Hounded 


w.t-.e  cnii  re: sure -s  parrs—,  u.»ue rgrcurw  r—v -j.—  wic*—>  arc 

^  «  .  •  r  ••*  *  *-  i  •*  '  l'****^  •  "  C*i*»V  w» 

4^  ^4,  ^  ^  ^  v  -  U.  ««  w,  ,  aWWa  *  wa  « e  »*w,  —  at  k— »  W*  V«  aM  #  WvWa  #  Wi  *W  Ja  wv  «  Ir '  i*a»  w 

at-cletely  necessary  if  the  founded  -re  to  he  housed  and  giver,  attention 
during  a  battle.  Usdar. round  shelters  are  usually  built  by  the  engineer- 
in  connection  uith  readying  a  battle  site*  II  the  b..ttio  is  to  be  fought 
in  a  nag  or  inhabited  Low-Ify,  they  build  subways,  bursters,  vegetable 
a -to rage  roars,  cellars,  etc*  ih  ucuneaincus  regions  they  use  for  this 
purpose  lunec,  cazrriee,  natural  ounce,  and  artificially  created  urech- 
type  shelter.;. 

'..'nsec  are  five  types  of  vreergrourd  ncdioal  installations: 

(a)  imliviuaal  sr.slterj  fer  the  veuaued  dag  in  trenches;  (2)  light 
shelters  equipped  with  screens  for  protection  iron  bullets  and  splinter-; 

heavy  — heu— or—  xc  prose—  —  v.—.— a  — — ra*c-5  i-.cc.ical 

fro:;  snails  up  to  and  including  1 55  ~.o;  (It)  reinforced  concrete  instal- 
Intior.s  of  fortified  regions  planned  to  withstand  artillery  and  aerial 
hanbarir-ar.t;  (5)  a  halters  cf  the  cave  type  ir.  rochy  terrain. 

llygicnieully.  the  neat  ir.portcutl  difficult  problen  is  to  supply 
aha  sic'.:  end  vaencei  be  underground  inetellatlar.o  with  air.  Each  place  ■ 
has  int-kc-ssi.-unt  venti lateen.  filters  are  required  in  the  event  that 
the  entry  us—  atonic.  char. leal,  or  bacteriological  weapons,  the  crecunt 
cf  air  supplied  being  a- ecr_.ir.ed  by  the  capacity  of  the  devices.  The 
CCg  consent  of  tnc  air  :.rast  bs  :s.h.rt£ir.ed  at  .a  O.hb  level.  Tr.iu  ree-aas 
that  each  r.;r.  rill  gut  about  5  of  filtered  air  an  hour. 

Inner  exceptionally  difficult  conditions  the  COg  concentration 
nay  be  r.yiaed  to  i;i  for  a  short  ti..as  The  air  supply  is  then  reduced 
2.v  par  r.as.  par  „.ser  a— corc-ng  to  ti.e  sor  n»u  giver,  cr.  page  in 
[cf  -he  crigir._l j.  This  restrict:.;  _ir  supply  is  allowed  in  shelter- 
far  t..a  s_sh  ar.c  w-undud  with  rxnual  cp-.aticn  of  the  filter  and 
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If  -she  shelter  I.<  hcmctically  soal-d  and  there  is  r.o  filter 
an.-;  ••.  sti  rating  d.viee,  -he  CC?  content  any  bo  raises,  to  i;5  or,  for 
a  ....  a  ti.-.e  (rcvcral  hour-),  to  In  this  event  the  Isngth  cf 
t...v.  v...s  aiah  sr.d  *.:cur.dac  re:. a  in  in  a  shelter  is  detemin-d  by  tuc 
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CHAPTER  V 


SANITATIOH  OF  TROOP  LCCATICHS 
Barracks  Sanitatlcn 

The  sanitation  system  of  barracks  consists  of  the  collection, 
removal,  and  disinfection  of  sewage  and  refuse. 

Sewage  and  refuse  arc  of  epidemiological  significance  because 
they  keep  in  viable  condition  for  a  long  time  the  causative  agents  of 
many  infectious  diseases  (cholera,  typhoid  fever,  paratyphoid,  dysentery, 
etc.).  Human  or  animal  excrement  pollutes  water  and  soil  with  the  eggs 
of  helminths.  Rubbish  and  food  waste  lying  about  a  military  camp  promote 
the  reproduction  of  flies  and  rodents,  thus  helping  to  spread  a  number 
of  infectious  diseases. 

The  sanitation  of  a  military  camp  has  to  be  improvised  If  it  is 
far  from  inhabited  localities  with  a  sewage  system  and  there  is  no  way 
of  using  the  facilities.  Large  gaiTisons  have  their  own  purification 
apparatus.  Small  camps  use  simpler  methods  Including  extensive  soil 
disinfection  of  sewage  and  refuse.  The  latter  is  the  principal  method 
in  the  field.  This  imposes  on  medical  personnel  the  responsibility  for 
carefully  analyzing  the  problems  of  pollution  and  self -purification  of 
the  soil,  determination  of  the  standards  and  conditions  for  loading  it 
with  sewage,  and  establishment  of  the  indications  and  contraindications 
for  the  discharge  of  sewage  into  open  bodies  of  water. 

Sanitary  Facilities  in  Barracks  without  Plumbing 

If  there  is  no  plumbing  in  the  sanitary  units,  toilets  (air 
closets)  are  installed.  These  toilets  may  be  used  only  In  buildings  no 
more  than  two  stories  high.  They  are  placed  on  the  external  walls  in 
an  extension  away  from  the  wilding  proper  and  separated  from  the  other  . 
rooms  by  a  heated  sluice. 

Each  toilet  has  its  own  cesspool  the  capacity  of  which  is  deter¬ 
mined  from  the  accumulation  of  sewage-  per  man  per  yeari  0.5  m3  in 
residential  buildings  and  0.15  m3  in  buildings  used  for  social,  adminis¬ 
trative,  or  industrial  purposes.  An  additional  0,5  m3  is  allowed  annually 
per  man  for  flushing  the  bowls  and  drain  pipes. 

The  size  of  the  cesspool  can  be  calculated  frora  the  formula 

y  m  a*b’»l,3 
c  * 

•where  X  is  the  size  of  the  cesspool  in  m3;  a  is  the  amount  of  sewage 
per  man  per  year;  b  is  the  number  of  persons  using  the  toilet;  1.3  is 
3G£§  of  reserve  in  case  of  entrapment  with  the  removal;  c  is  the  number 
of  cleanings  of  the  cesspool  a  year. 
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Powder  closets  nay  be  installed  only  in  one-  or  two-story 
buildings.  The  capacity  of  the  cesspool  here  is  determined  with  due 
regard  for  the  filling  material;  250  g  of  peat  or  1,500  g  of  dry 
vegctiJjlc  mold  per  roan  per  day. 

Outside  toilets  for  the  soldiers  are  installed  in  heated  rooms 
with  natural  ventilation  no  closer  than  15  ra  from  the  barracks.  A 
water-tight  cesspool  of  brick,  concrete,  or  rubblestone  is  planned 
on  the  basis  of  a  sewage  accumulation  rate  of  0.5  nr  per  man  per  year. 

tJatar-tight  wash  holes  of  concrete,  brick,  or  rubblestone  are 
built  for  the  temporary  storage  of  slops#  Their  capacity  is  determined 
at  tiie  rate  of  3  n3  of  slops  per  man  per  year. 

Refuse  bins  with  a  capacity  of  190  »;g  of  annual  accumulation 
per  man  (including  outside  sweepings)  arc  built  to  collect  and 
temporarily  store  solid  inside  waste. 

Sewage  disposal  fields  are  used  to  decontaminate  solid  and  liquid 
waste.  Four  open,  dry  plots  with  well  drained  soil  are  set  aside  for 
tills  purpose  1  Ion  from  the  camp;  two  summer,  one  winter,  and  one 
reserve.  The  capacity  of  the  fields  varies  uith  the  climate  and  nature 
of  the  soil.  It  is  roughly  1,000  to  1,500  m3  per  hectare  per  year. 

The  layout  and  operation  of  the  fields  must  not  be  allowed  to  pollute 
open  reservoirs  and  ground  waters. 

Non-dis integrated,  dry  rubbish  is  taken  beyond  the  camp  and  used 
to  fill  uneven  places  in  the  soil.  Special  plots  next  to  the  sewage 
disposal  fields  are  set  aside  to  decontaminate  decomposing  rubbish  and 
solid  waste.  The  load  of  rubbish  Fer  hectare  per  year  Is  calculated 
from  the  following  data;  (1)  in  case  the  rubbish  gives  off  a  smell  - 
1.5C0  m3;  (2)  if  scattered  -  3,000  m3$  (3)  if  buried  in  ditches  -  3,500 
m3;  There  must  be  two  plots  used  alternately. 

As  far  as  hygiene  is  concerned,  it  is  better  to  bum  rubbish  in 
the  furnaces  of  a  central  boiler  room  or  in  special  rubbish  burners. 
These  stoves  are  essential  for  disposing  of  unhealthy  materials 
especially  during  wartime. 

According  to  A.  N.  Haraeyev,  garbage  to  be  burned  should  not 
have  over  1*5  to  5o£  moisture  or  ash  content  over  hS%.  The  heat  value 
should  not  be  less  than  700  to  800  large  calories  per  kilogram.  Gar¬ 
bage  should  be  thrown  into  the  furnace  fresh,  undecayed,  and  not  too 
wet  or  diluted  with  inorganic  material  (street  sweepings,  sand,  ash 
from  furnaces,  etc.). 

It  is  recommended  that  .ititary  camps  with  a  population  of 
about  3,000  men  have  garbage  turners  of  the  .Levinson-Chemoshchekov 
type  with  a  daily  capacity  of  one  ton. 

Smaller  camps  may  have  a  field-type,  furnace,  which  has  three 
doors;  lower  -  ashpit,  middle  -  stoking,  uppe.  -  to  clean  unhurried 
material  from  the  grate.  The  furnace  has  tiro  grates  —  a  lower  one 
for  the  fuel,  an  upper  one  for  loading  the  garbage.  The  upper  part 
of  the  flue  is  covered  with  a  cast-iron  plate  on  which  the  garbage  is 
dried  off#  As  it  dries,  it  ia  pushed  by  rakes  to  the  upper  lid  of  the 
furnace  and  loaded  through  an  opening  into  the  combustion  chamber. 
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Sewage  In  Uilitary  Camps 


Different  sewage  systems  are  used  in  military  camps  depending 
on  the  local  conditions:  (l)  smooth  flowing,  (2)  completely  separate, 

(3)  partially  separate,  and  (U)  mixed. 

In  a  smooth  flowing  system  all  kinds  of  sewage  are  collected 
and  carried  to  the  place  where  they  are  processed  or  discharged  through 
a  single  set  ol'  pipes. 

In  a  completely  separate  system  the  sewage  is  usually  carried 
through  two  sets  of  pipes.  One  serves  to  collect  and  remove  fecal 
matter  and  dirty  industrial  discharges,  the  other  flood  water  and 
temporarily  clean  industrial  discharges. 

A  partially  separate  system  is  used  to  carry  off  dirty  water 
through  a  covered  network  of  pipes  and  almost  clean  water  through  open 
ditches. 

A  mixed  system  has  a  covered  network  to  carry  off  water  from 
baths,  laundries,  kitchens,  mess  halls,  and  work  places.  Sewage  from 
residential  buildings,  aid  stations,  etc.,  is  transported  away  from 
the  camp  site. 

A  partially  separate  or  mixed  system  Is  usually  set  up  in  military 
camps  for  economic  reasons.  Other  systems  are  set  up  If  there  are  special 
indications  therefor. 

Four  layouts  for  removing  and  processing  sewage  are  provided  by 
the  instructions  for  planning  a  sewer  system  of  the  KEU  [Billeting  ‘ 
Administration]  Armed  Forces  of  the  USSR,  1^2*73 s  (1)  transferring  of 
sewage  to  a  municipal  network,  if  possible;  (2)  discharge  of  sewage  into 
an  open  body  of  water  without,  preliminary  processing  in  accordance  with 
the  "Regulations  for  the  Discharge  of  Sewage  into  Open  Bodies  of  Water11; 
(3)  mechanical  purification  of  sewage  (grates,  settling)  with  subse¬ 
quent  decontamination  (chlorination);  (U)  biological  purification  of 
sewage  by  means  of  natural  (irrigation  or  filtration  fields)  or 
artificial  (biological  filters)  oxidizing  agents. 

Grates  and  sedimentation  tanks  may  be  used  by  an  oxidizing 
station  along  with  irrigation  or  filtration  fields  for  biological 
purification.  Grates,  sedimentation  tanks,  and  secondary  sedimentation 
tanks  to  disinfect  sewage  may  also  be  constructed  if  there  are  biologi¬ 
cal  filters. 

Air  filters,  air  tanks,  and  methane  tanks  so  popular  in  municipal 
systems  are  normally  not  used  by  the  military. 

‘  In  army  camps  with  buildings  three  stories  and  higher  include  in 
the  sewer  system  all  residential  buildings,  public  buildings,  and  the 
sanitary  units  of  industrial  enterprises. 

In  buildings  two  stozies  or  lower  a  mixed  system  is  generally 
used  with  the  sewage  carried  off  through  a  closed  network  from  baths, 
laundries,  kitchens,  mess  halls,  medical  stations,  and  lavatories  in 
barracks. 


Residential  *nii  1  'inor  Inching  have  air  closets  or  out¬ 

side  toilets  ■  :hcncc  the  scuojc  is  carried  off  by  sanitary  transport 
(Instinct  ions  of  the  KE'J,  Aimed  Forces  of  the  USSR,  for  Planning  a 
.cover  System,  19h7)* 

Purification  of  Sewage 

The  methods  of  purifying  sewage  flowing  into  a  local  sever  system 
are  planned  in  conformity  with  local  conditions,  taking  into  account 
the  instructions  cf  the  State  Sanitary  Inspectorate, 

Army  camps  use  all  kinds  of  methods  of  processing  sewege:  mech¬ 
anical,  biological, and  chemical  (for  bath  and  laundry  sewage),  Mech¬ 
anical  methods  include:  (1)  grates  and  sand  traps,  (2)  various  types 
of  sedimentation  tanks,  (3)  disinfection  apparatus,  and  (U)  muddy 
fields.  Typical  layouts  of  purifying  equipment  are  shown  in  Fiaure 
25. 

Grates  arc  placed  before  sedimentation  tanks  regardless  of 
whether  there  arc  pumping  stations  and  before  filtration  and  irrigation 
fields. 

Sand  traps  arc  not  essential  for  purification  stations.  They 
arc  us  :d  only  where  there  are  special  indications  therefor  and  usually' 
without  drainage. 

The  settling  process  nay  be  regarded  as  the  final  stage  of 
purification  or  as  a  preliminary  operation  before  biological  processing. 
The  tanks  arc  primary,  unlike  the  secondary  ones  used  after  the  biolog¬ 
ical  filters. 

Sewage  is  decontaminated  by  means  of  liquid  chlorine  or  chlori¬ 
nated  lime.  The  required  amount  of  chlorine  is  determined  experimentally 
(by  test  chlorination). 

Here  arc  the  rough  amounts  of  active  chlorine  required  per  cubic 
meter  of  sewage:  50  to  60  g  for  untreated  matter;  25  to  30  g  after 
septic  tanks;  20  to  25  9  after  primary  sedimentation  teaks ;  5  to  10  g 
after  secondary  sedimentation  tanks.  The.  sewage  is  kept  in  contact  with 
the  chlorine  for  at  least  30  minutes,  . 

Mudd y  fields  are  located  300  m  from  residential  buildings,  if 
fresh,  unfermented  sediment  is  to  be  dried  on  them.  The  distance  may 
be  shortened  to  75  m,  If  unfermented  muck  is  placed  on  them.  Natural 
muddy  plots  can  be  found  whore  the  level  of  ground  water  is  no  higher 
than  1  n;  If  higher,  the  plots  must  first  be  drained. 

Sewage  is  biologically  purified  by  grates  and  sand  traps, 
sedimentation  tanks,  biological  filters,  disinfecting  equipment, 
secondary  sedimentation  tanks,  end  muddy  plots. 

Preliminary  settling  is  not  essential  if  sewage  is  first  purified 
on  filtration  or  irrigation  fields;  it  is  desirable  that  grates  be 
placed  before  the  fields. 


Sewage  is  conveyed  to  biological  filters  after  processing  in 
sedimentation  tanks.  The  main  material  ior  loading  the  biological 
filters  is  boiler  slag.  If  no  slag  is  available,  other  filtering 
materials  can  be  used  In  larger  amounts  than  the  slagi  1,5  times  as 
much  for  gravel,  1.2  times  as  much  for  chipped  pebbles  or  peat. 

The  loading  material  of  the  first  layer  0.2  m  thick  has  particles 
50  to  70  m  in  si2e.  For  the  second  layer  0.5  to  1  m  thick  the  particle 
sl2c  is  increased  to  30  to  liO  mm.  The  third  layer  0.8  m  thick  consists 
of  particles  measuring  20  to  30  mm. 

The  load  of  a  biological  filter  is  1.5  n  thick,  if  located  in 
a  building,  and  2  n  thick  if  in  the  open. 

In  calculating  the  biological  filters,  it  is  considered  that  the 
biochemical  requirement  of  sewage  for  oxygen  per  soldier  serviced  by  the 
sewer  system  amounts  to  1*0  g  a  day. 

The  oxidising  power  of  biological  filters  from  boiler  slag  per 
cubic  meter  of  load  in  grams  of  oxygen  is  calculated  from  Table  9. 

TABLE  9 

Mean  annual  Oxidizinq  power  of  biological  filters 

.«■  _  I  i  ii  ■  |  »  "fdmjiiu  ■  — —  .'l*1'— ** 


temperature  °C 

In  a  building 

Outdoors 

Up  to  2 

200 

—  . 4 

From  2  to  3 

200 

150 

From  3  to  7 

250 

150 

From  7  to  10 

250 

200 

Above  10 

— 

300 

The  Intervals  between  two  irrigations  of  the  surface  of  the  filter 
are  15  minutes  apart  based  on  the  mean  hourly  flow  of  the  sewage. 

On  the  site  occupied  by  purification  installations  it  is  necessary 
to  build  rooms  to  store  and  dry  the  workers*  clothing,  lavatories,  and 
showers  (in  large  installations). 

Filtration  and  Irrigation  Fields 

If  sewage  must  be  given  full  biological  treatment,  portions  of 
the  camp  site  are  set  aside  for  filtration  or  irrigation  fields.  Fil¬ 
tration  fields  nay  be  used  to  purify  both  settled  and  unsettled  sewage. 

Filtration  and  irrigation  fields  are  placed  500  m  from  the  edge 
of  the  camp.  Swage  carried  off  from  vh"  fields  is  not  disinfected. 
•Filtration  fields  do  not  require  natural  soil;  It  Is  also  possible  to 
do  a  fill  layer  of  sand  unlike  sanitation  or  plow  fields  with  crop 
rotation.  Emsherovskiy  wells  require  sewage  purification  in  biological 
filters. 

The  useful  area  of  filtration  fields  is  determined  by  dividing 
the  daily  volume  of  sewage  by  the  mean  daily  load  of  the  field,  the 
rating  of  which  varies  from  UO  to  125  m3  per  hectare  a  day  depending  on 
local  conditions* 
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The  useful  area  of  irrigation  fields  is  computed  on  the  basis 
of  an  average  load  of  20  to  65  m3  of  sewage  per  hectare  a  day  depending 
on  the  nature  of  the  soil#  If  the  sewage  is  first  allowed  to  settle, 
the  loading  norms  arc  increased  approximately 

The  flow  rate  of  sewage  in  diluting  ditches  is  0.6  m/sec  for 
unsettled  liquid  matter  arid  0r25  m/sec  for  settled  liquid  matter. 

The  distance  of  irrigation  fields  fx'om  the  camp  nay  be  reduced 
to  330  ii. 

In  the  winter  sewage  is  allowed  to  become  frozen  on  irrigation 
fields  to  0.3  nn  The  deptn  of  freezing  may  be  increased  to  1  m  on 
filtration  fields. 

Filter  sumps  nay  be  used  for  discharging  -wastes  from  lavatories 
and  baths  into  the  ground.  If  residential  buildings,  kitchens,  or 
ness  hails  have  pipes  receiving  water  from  an  artesian  well  or  pool 
50  m  or  more  from  the  filter  sump,  the  distance  between  the  pipe  and 
filter  sump  r.ay  be  shortened  by  a  third,  I.e.,  to  15  ra,  if  the  water¬ 
bearing  horizon  feeding  the  artesian  well  is  covered  with  a  thick, 
water-impervious  layer  of  sod. 

It  is  absolutely  forbidden  to  use  filter  sumps  for  the  discharge 
of  wastes  from  baths,  laundries,  and  infectious  divisions  of  hospitals. 
It  is  also  forbidden  to  use  as  filter  sumps  abandoned  pits  and  hollow 
shafts  directly  connected  with  the  water-bearing  strata  of  the  soil. 
Filter  sunps  may  not  be  installed  in  rocks  With  cracks  or  In  coarse- 
textured  (pebbly)  soil. 
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Camp  Sanitation 


The  medical  service  is  charged  with  exercising  systematic  control 
over  the  execution  of  the  following  measures:  (1)  neat  maintenance  of 
toilets;  (2)  prompt  cleaning  of  cesspools  (which  may  be  filled  to  two- 
thirds  of  their  capacity);  (3)  disinfection  and  deodorization  of  toilets 
ar.d  cesspools  and  adjacent  territory;  (It)  removal  of  soapy  water  from 
the  camp  site;  (5)  collection  and  decontamination  of  garbage;  (6)  prompt- 
cleaning  of  drain  pits  and  manure  storage  places;  (7)  correct  maintenance 
and  utilization  of  the  sanitation  transport  serving  the  camp;  (fi)  layout 
and  operation  of  plow,  irrigation,  and  sanitation  fields. 

All  these  steps  arc  taken  In  order  to  prevent  the  camp  site  from 
becoming  infected  by  pathogenic  microorganisms. 

If  there  is  no  sewer  system,  special  attention  is  paid  to  the  lay¬ 
out  and  maintenance  of  toilets.  A  properly  constructed  toilet  Is  no 
closer  than  75  m  to  the  tents  or  barracks,  has  a  cesspool  and  floor 
impervious  to  sewage  and  tightly  closing  doors,  is  well  illuminated  day 
and  night,  and  is  properly  ventilated  by  exhaust  pipes  (Figure  26). 

Each  company  his  a, toilet  20  m2,  one  hole  for  each  25  men  and  0.5 
running  meter  urinal.  The  size  of  the  cesspool  is  fixed  at  200  liters 
of  solid  and  liquid  sewage  per  nan  for  the  entire  camp  period.  The  cess¬ 
pool  must  be  cleaned  at  least  twice  during  the  susmer.  It  should  not  be 
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over  3  n  deep.  Concrete  End  reinforced  concrete  cesspools  are  built 
with  walls  and  bottom  at  least  15  cm  thick.  Brick  cesspools  are  made 
of  well-burnt  bricks  on  cement  mortar  with  cement  plaster  along  the 
inner  surface  and  a  wall  thickness  of  one  brick. 

Wooden  cesspools  arc  made  of  15  to  18  era  beams  on  tar  caulking 
with  a  slab  floor.  The  walls  and  bott  w  are  covered  on  the  outside 
with  a  layer  of  soft  clay  0.5  m  thick.  All  the  leaky  places  in  the 
frame  are  smeared  on  the  inside  with  tar  or  pitch  besides  double 
tarring  of  all  the  wooden  parts  of  the  cesspool. 

The  capacity  of  a  cesspool  with  monthly  removal  of  the  sewage 
is  determined  from  the  formula 

Y  -  x  P 
12  * 

where  Y  is  the  capacity  of  the  cesspool;  0,5  is  the  amount  of  sewage 
per  man  per  year  in  F  is  the  number  of  persons  using  the  toilet) 

12  is  the  number  of  months  in  a  year. 

The  depth  of  the  cesspool  is  usually  increased  about  0.5  m  in 
case  of  interruptions  in  the  operation  of  the  sanitation  transport. 

If  there  are  indications  of  an  epidemic,  the  cesspool  is  usually 
disinfected  with  solutions  of  chlorinated  lime. 

To  control  flies,  it  is  necessary  that  sewage  receptacles  be 
tightly  sealed,  the  cesspool  kept  dark,  and  a  cover  provided  for  each 
hole. 

To  prevent  pollution  and  infection  of  the  soil  and,  through  it, 
of  the  water,  it  is  absolutely  forbidden  to  install  on  a  camp  site 
cesspools  and  drain  pits  of  the  absorbing  type  or  to  dig  slit  trench 
latrines.  All  manner  of  sewage  and  waste  must  be  carried  off  by 
sanitation  transport  or  removed  through  pipes  beyond  the  camp.  It 
is  not  permitted  to  bury  sewage  or  waste  on  camp  grounds. 

To  decontaminate  the  contents  of  cesspools,  sanitation  fields 
arc  laid  out  no  closer  than  2  km  to  the  camp.  The  area  set  aside  for 
these  fields  must  be  in  an  elevated  place,  exposed  to  the  sun  and 
wind,  ulth  a  low  level  of  ground  water.  The  soil  should  permit  the. 
entrance  of  liquid  sewage.  The  most  suitable  kind  of  soil  i6  sandy 
loam;  clay  soils  and  peat  bogs  are  unsuitable. 

A  swampy  plot  must  first  be  drained. 

A  sanitation  field  must  have  two  sections  so  that  they  can  be 
loaded  alternately.  It  is  plowed  to  a  depth  of  12  to  15  cm  before 
the  sewage  is  brought  in.  The  day  after  this  is  done,  the  plot  is 
replowcd  to  a  depth  of  20  to  25  cm  followed  by  harrowing.  After  the 
soil  dries,  the  process  is  repeated  (one  to  two  months  later  depending 
on  the  weather) •  Existing  standards  call  for  two  to  four  square  meters 
of  field  space  per  soldier  depending  on  the  nature  of  the  soil. 

Disposal  of  slops.  Cooking  and  soapy  water  containing  fat  and 
.soap  cannot  be  disposed  of  in  the  soil.  Even  the  most  porous  soil 
will  inevitably  become  plugged  up  and  cease  to  absorb  sewage.  Therefore, 
liquid  waste  must  first  be  purified. 
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To  collect  cooking  slops,  drain  pits  arc  dug  near  the  Kitchen 
and  ness  halic  Their  capacity  is  calculated  at  the  rate  of  five 
liters  of  slops  per  nan  per  day.  Slops  cannot  be  kept  more  than  a 
wee!;.  The  trooden  vial  is  of  the  pit  arc  Insulated  with  a  layer  of  city 
0.35  n  thick  to  prevent  the  soil  and  ground  water  fron  becoming 
polluted. 

The  pit  has  two  trap  doors,  one  for  dumping  In  the  slope,  the 
other  for  cleaning  the  large  particles  of  garbage  clinging  to  the 
grate.  A  pipe  is  inserted  to  provide  ventilation.  The  inner  surface 
of  the  fritinc  and  bottom  are  smeared  with  hot  tar. 

Kitchen  and  mess  hall  wastes  and  refuse  are  ordinarily  used 
for  cattle  feed  on  the  subsidiary  farms.  Cooking  slops  containing  a 
substantial  amount  of  organic  matter  are  collected  in  wash  holes 
impervious  to  water  and  disposed  of  beyond  the  camp.  If  the  soil  is 
particularly  suitable,  slops  may  be  dumped  as  an  extreme  measure  into 
filtering  r-rells  equipped  with  fat  catchers  similar  in  construction  to 
soap  catchers. 

KEU  instructions  for  nen-def  ens Ive  field  installations  (I9kl) 
recommend  the  use  of  receptacles  for  slops,  which  are  to  be  filtered 
through  straw,  brushwood,  gravel  or  pebbles,  the  filtrate  subsequently 
being  carried  off  into  an  absorbing  well. 

The  receptacle  Is  in  the  shape  of  a  box  measuring  0.75  x  0.75 
x  0.5  m  (height).  The  bottom  of  the  box  is  a  removable  grate  of  bars 
2.5  x  It  cm.  The  top  Is  made  of  removable  boards  2.5  cm  thick  with 
a  covered  hole  O.U  x  O.lt  through  which  the  slops  are  poured.  The 
receptacle  Is  set  on  two  crossbeams  —  sleepers  stretched  over  a  ditch. 
It  is  filled  with  filtering  material*  First,  on  the  bottom  on  the 
grate  lies  a  layer  of  cobblestones,  then  comes  a  layer  of  gravel  or 
pebbles,  then  two  layers  of  brushwood  and  straw  pressed  together  by 
a  pair  of  bricks.  After  passing  through  the  filter  the  slops  drop 
into  a  aiten  where  they  are  carried  Into  tlie  absorbing  well  or  supple¬ 
mentary  filter  of  brushwood,  reed,  and  sand.  The  slops  thus  treated 
are  discharged  into  a  stream  or  allowed  to  run  off  into  some  natural 
feature  of  the  terrain. 

Disposal  of  soapy  water.  Soapy  water  can  be  carried  off  from 
lavatories  by  earthenware  pipes  or  gutters  coated  with  soft  clay  and 
covered  with  boards.  The  water  must  be  passed  through  a  soap  catcher 
before  it  is  released  into  a  filtering  well  (for  soil  decontamination). 
The  soap  catcher  Is  a  metal  receptacle  with  a  grate  bottom  or  a  tightly 
nailed  together  wooden  box  with  openings.  It  is  filled  with  excelsior, 
straw,  hay,  reeds,  or  pine  branches,  which  must  be  replaced  dally. 

The  used  filtering  material  must  be  burned. 

Disposal  and  decontamination  of  rubbish.  Solid  food  wastes, 
rubbish,  and  sweepings  are  kept  in  special  bins,  which  ore  water-tight 
receptacles  of  the  ground  tyi  3  with  secure  covers  and  devices  to  permit 
rapid  emptying.  The  size  of  the  bins  is  determined  by  the  amount  of 
waste  and  intervals  of  cleaning,  which  should  not  exceed  seven  to  ten 
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days.  There  are  about  60  leg  of  rubbish  by  weight  or  0.2  m3  by  volume 
per  soldier  for  the  entire  summer  encampment.  The  bin  should  not  be 
made  higher  than  0,7  m  for  ease  of  loading  and  cleaning. 

Dry  rubbish  in  a  camp  can  be  collected  in  heaps  and  burned  beyond 
the  confines  of  the  barracks  and  tents  or.  the  lee  side  in  special 
furnaces  or  In  improvised  incinerators. 

An  incinerator  must  be  designed  so  as  to  take  cognizance  of  tiro 
principles:  free  entrance  of  air  and  retention  of  heat. 

In  setting  up  on  incinerator,  the  following  must  be  kept  in 
mind:  (1)  it  must  be  placed  on  a  water-impervious  platform  made  of 
concrete  or  well-packed  earth;  (2)  the  a.’r  openings  must  be  shaped  like 
funnels  narrowing  toward  the  Inside  to  ensure  a  good  draft;  (3)  the 
grates  must  not  be  fastened,  but  must  lie  loosely  on  supports;  (lr)  the 
loading  openings  must  be  arranged  in  such  a  way  that  fresh  material 
can  be  added  from  above;  (5)  the  openings  for  cleaning  must  be  fairly 
spacious  so  that  the  ashes. can  be  easily  raked  out  and  the  Inside  of 
the  furnace  cleaned;  (6)  a  covered  incinerator  must  have  a  long  pipe 
to  ensure  a  good  draft;  (7)  to  use  the  heat,  it  is  advisable  to  cement 
in  a  water  tank. 

The  method  of  soil  decontamination  of  rubbish  is  very  common 
in  the  Soviet  Union.  It  is  often  used  in  constructing  roads,  filling 
uneven  places  In  the  ground,  plowing,  etc.  According  to  R.  A.  Babayanets, 
city  rubbish  containing  a  substantial  amount  of  organic  matter  is 
satisfactorily  mineralized  in  the  soil  when  dumped  at  the  rate  of 
Ii00  tons  per  hectare.  It  is  covered  with  a  20  to  50  cm  layer  of  soil 
to  prevent  the  breeding  of  flies,  eliminate  odor,  and  control  dust. 

The  size  of  the  plot  used  for  decontaminating  rubbish  varies 
vxith  the  kind  of  soil  and  method  of  dumping.  If  dumped  In  a  20  cm 
layer,  3  m2  of  space  is  required  per  m3  of  rubbish.  At  this  rate 
200  m2  or  0.02  ha  of  space  is  required  for  each  thousand  soldiers 
producing  about  50  tons  of  rubbish  during  the  camp  period.  If  a 
10  to  15  cm  layer  is  plowed  in  the  plot  is  increased  to  0.8  ha. 

Biothcrmic  methods  of  decontaminating  waste.  The  nature  of 
camp  life  makes  it  possible  to  use  biothcrmic  methods  for  decon¬ 
taminating  waste.  These  methods  combine  rapid  and  total  decontamination 
with  utilization  of  the  waste  as  fertilizer  In  agriculture.  Jtygieni- 
cally,  biothcrmic  decontamination  Is  particularly  valuable  because  It 
quickly  kills  off  pathogenic  microorganisms  and  helminth  eggs. 

Biotneimic  methods  of  treating  waste  include  composting  and 
chamber  methods. 

Composting  is  the  process  of  making  piles  of  waste  containing 
a  substantial  amount  of  organic  matter.  Self-heating  of  the  waste 
takes  pla.ee  as  a  result  of  the  activity  of  thermophilic  microorganisms 
with  the  entrance  of  air  and  difficulty  of  heat  emission. 

H,  K.  Tukalevskayacs  data  Indicate  that  self -heating  of  compost 
piles  varies  with  the  size,  composition,  and  thickness  of  the  material 
and  with  the  conditions  of  composting.  For  exas3>le,  compost  may  warn 
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up  to  50,  30,  or  25°.  According  to  A.  N.  liarzcycv,  regardless  of  t!ic 
cvLmol  tempera  jure,  the  conpost  pile  temperature  rices  to  IjO  or  50°, 
sorirUr.es  even  to  60°,  gradually  dropping  within  a  feu  days.  At  50° 
non  sj.orogenous  pathogenic  microorganisms  begin  to  die  off  together 
with  the  eggs  of  helminths  (55°  and  above).  The  larvae  of  flier  die 
off  at  high  temperatures,  but  remain  alive  at  relatively  low  tempera¬ 
tures.  Hence,  the  piles  need  to  be  covered  with  Insulating  material  on 
tcp,  cn  the  sides  and  front  end.  KIpening  of  the  conpost  requires  five 
to  twelve  months  depending  on  climatic  conditions.  The  result  is 
valuable  fertiliser,  odorless  and  free  from  pathogenic  microorganisms, 
helminth  eggs,  and  fly  larvae. 

The  site  for  conpost  piles  in  a  camp  is  selected  behind  the 
third  line  on  a  level  spot  of  ground  that  con*t  be  inundated  by  rain 
or  flood  waters.  A  layer  of  soft  clay  is  placed  on  the  ground  and 
a  ditcii  dug  around  it. 

The  waste  to  be  given  biothcmic  treatment  must  contain  at  least 
30, Z  organic  matter  and  no  more  than  7%  inorganic  matter.  The  mininvai 
moisture  Is  I4O  to  h'j%,  the  maximum  70  to  ?5/»  (N.  V0  Vinogradov). 

In  biotlic’.mic  chambers  tlic  processes  of  decontamination  take 
place  more  rapidly  and  at  a  higher  temperature,  Diothcnnlc  chambers 
for  .7  crisp  nay  be  constructed  from  any  available  material.  There 
must  Vi\  (1)  a  chamber  strictly  for  loading  the  waste;  (?)  insulating 
material  to  preserve  the  heat;  (3)  ventilating  device;  (I4)  devices  to 
remove  the  liquid  formed  in  the  chamber;  (5)  arrangements  for  loading 
and  unloading  the  waste. 

For  the  purposes  of  aciatlon  and  more  uniform  heating  of  the 
mass  the  comers  of  the  chamber  arc  blocked  off  in  the  form  of  channels, 
with  projections  (overhangs)  along  the  sides,  A  grate  is  Installed  l5 
to  25  cm  above  the  floor  of  the  chamber.  There  is  also  a  box-like 
aerator  made  of  grates  one-fourth  the  height  of  the  chamber.  Air 
openings  arc  made  in  the  sides  underneath  the  grate  and  exhaust  vents 
in  the  celling.  A  tent-like  device  Is  used  to  prevent  the  waste  from 
becoming  ccmpactcd  (Figure  27). 

Biothcrmic  processing  of  waste  in  a  chamber  takes  from  20  to  iiO 
days.  In  the  summer  the  chamber  temperature  reaches  60  to  80°  within 
three  or  four  days;  In  the  winter  eight  to  fifteen  days  are  required. 

Figure  28  shows  a  biothemlc  chamber  of  simplified  design 
proposed  b”  G,  V.  Veremeyev  during  World  War  II,  Its  small  size 
(about  8  jtP)  and  shallow  depth  in  the  ground  (about  1,5  n)  make  this 
type  of  chaiher  suitable  for  camps.  It  hns  sides  which  gradually  narrow 
to  the  bottom  and  arc  lined  with  tarred  wood,  brick,  or  stor.e.  Crushed 
stone,  or  brick  covered  with  a  grate  or  brushwood  Is  placed  on  the 
bottom.  The  author  recommends  that  a  layer  of  straw,  leaves,  excelsior, 
or  pine  needles  10  era  thick  be  placed  over  the  cover.  Peat  or  earth  is 
then  laid  on  top. 

The  chamber  is  loaded  through  a  hole  30  x  bo  cm.  Half  of  the 
upper  covering  must  be  removable  to  permit  withdrawal  of  the  compost. 


G.  V.  Yemeyev  advises  that  two  chambers  be  built  at  the  same 
time  so  that  they  can  be  used  alternately.  The  chambers  are  filled  up 
In  three  to  five  months  depending  on  the  weather. 

Biothemie  decontamination  of  waste  in  camps  has  great  advantages 
as  far  as  sanitation  and  epidemic  protection  are  concerned.  Jt 
guarantees  against  pollution  of  the  atmosphere  and  destroys  pathogenic 
microorganisms,  helminth  eggs,  and  fly  larvae.  Biothermic  chambers  are 
not  too  common  because  of  the  heavy  Initial  expenses  of  construction  and 
the  need  of  derailing  personnel  to  maintain  them.  Howi  er,  the 
fertilizing  material  that  they  produce  is  economically  worthwhile. 

Control  of  Flies 

A  fight  against  flies  will  be  successful  if  it  is  directed 
primarily  against  the  places  In  which  they  lay  their  eggs,  i.e,, 
against  accumulations  of  dirt  and  rubbish,  dung  heaps,  garbage  dumps, 
etc.  It  requires  a  well  organized  system  of  collection,  storage,  and 
disposal  of  waste  beyond  the  camp  confines. 

Fly  larvae  in  rubbish  bins  can  be  destroyed  by  the  use  of 
hexachloranc  (100  to  200  g  of  hexachlorane  per  m3  of  rubbish).  To 
prevent  the  escape  of  vapors,  the  rubbish  bins  must  be  tightly  covered. 
Hexachlorane  is  poisonous  so  it  must  be  handled  with  care.  Above  all, 
it  must  not  be  allowed  to  enter  the  respiratory  tract. 

During  the  course  of  a  summer  flies  lay  120  to  150  eggs  three 
times  in  refuse  of  animal  origin,  dung,  and  fecal  matter.  Larvae 
develop  from  the  eggs  in  a  few  hours  (8  to  36  depending  on  the  air 
temperature)  and  a  few  days  later  pupate.  Shortly  afterward  they 
become  transformed  into  winged  flies.  The  average  time  of  develop¬ 
ment  from  egg  up  imago,  according  to  Ye.  iJ.  Pavlovskiy,  is  about  U5 
days  at  16°,  about  27  days  at  18®,  20.5  days  at  20°,  17  days  at  25°,  ' 
and.  a  little  o'er  10  days  at  30°. 

In  the  fight  against  flies  it  is  particularly  important  that 
the  toilets  be  properly  serviced. 

Cesspools  in  camps  must  be  cleaned  at  times  keyed  to  the  stage 
of  development  of  the  flies.  To  disinfect  fecal  matter,Ye.  W. 
Pavlovskiy  recommends:  (1)  a  $%  aqueous  emulsion  of  creolin  applied 
daily  with  a  hydraulic  hose  to  the  feces;  (2)  a  5%  solution  of  crude, 
black  phenol  in  naphtha  or  in  water  to  wet  the  feces  and  sides  of  the 
cesspool  at  the  rate  of  2  to  5  l/m^;  (3)  a  2C$  solution  of  chlorinated 
lime  or  2Q£  milk  of  lime  at  the  rate  of  10  l/i#3;  (U)  vat  residues 
(chlorine  solvents,  benzene  polychlorides)  at  the  rate  of  3  l/m3. 

To  prevent  the  flies  from  easily  reaching  sources  of  infection, 
the  cesspools  must  be  tightly  covered,  springs  or  pulleys  placed  on 
the  doors  of  toilets,  the  holes  covered,  and  the  floors  washed  dally 
with  hot  water  (Ye.  H.  Pavlovskiy). 


Besides  getting  rid  cf  the  conditions  conducive  to  the  breeding 
of  IJ.les,  it  is  necessary  at  the  sane  time  to  destroy  the  winged 
insects.  Accordingly,  it  is  re coran ended  that  a  solution  of  pyre thrum 
in  kerosene  be  sprayed  at  the  rate  cf  8  to  10  g/tn^j  powdered  pyrcUirum 
at  tno  rate  of  3  to  lj  g/m3  may  also  be  used. 

DDT  also  gives  excellent  results.  The  ceilings  and  walls  of 
kitchens,  mess  halls,  food  storage  places,  and  bakeries  have  to  be 
whitewashed  with  a  solution  of  chlorinated  lime  or  chalk  to  which 
&  DDT  has  been  added.  At  least  2  g  of  active  substance  must  be 
applied  to  each  square  meter  of  surface.  Heat,  sun,  and  other 
external  factors  reduce  the  insecticidal  effect  of  whitewashing, 
so  that  it  must  be  repeated  two  or  three  times  during  the  summer. 

Flies  may  be  destroyed  by  plywood  or  cardboard  sheets  covered 
with  DDT  (in  a  dust  suspension,  emulsion,  paste)  and  laid  on  tables 
aid  hung  on  walls  and  ir.  closets*  Surfaces  impregnated  with  DDT 
preparations  are  moistened  with  two  drops  cf  a  15%  solution  of  ammonium 
carbonate  or  acetic  acid  to  attract  the  files* 

Recent  observations  have  shown  that  flics  not  only  do  not  die 
if  they  have  only  slight  contact  with  DDT  or  the  latter  is  applied  in 
a  weak  concentration,  but  they  produce  DDT-rcsistant  generations.  This 
undesirable  development  can  be  prevented  by  strictly  maintaining  the 
proportion  of  2  g  of  pure  DDT  to  1  of  surface. 

Besides  DDT,  flies  can  be  destroyed  by  hexachlorane  dust  (3  to 
12/3  of  the  pure  preparation)  or  concentrated  emulsions  containing  15 
to  25%  of  the  preparation.  Surfaces  are  treated  with  2%  (concentration 
of  purr  hexachlorane)  aqueous  suspensions  of  dust  or  concentrated 
emulsion.  Hexachlorane  is  most  effective,  but  its  unpleasant  odor 
precludes  its  use  In  residential  quarters,  kitchens,  and  mess  halls. 

Aerosols  of  DDT  and  hexachlorane  are  used  for  instanteous 
destruction  of  flies.  Solutions  of  the  pure  preparations  in  mineral 
oil  or  Freon  are  used  for  spraying.  Aerosols  can  be  produced  by 
evaporation  of  the  pure  preparation  and  by  burning  paper  saturated 
with  DDT  or  hexachlorane.  Aerosols  remain  in  the  air  for  two  hours 
and  gradually  settle  on  the  object  to  be  treated.  1/ 1  i  the  aerosol 
method  of  destroying  flies  0.1  to  0.12  mg  of  the  pure  preparation 
is  evaporated  or  burned  per  cubic  meter  of  space  (V.  I.  Vashkov). 

Flies  are  kept  ax;ey  from  food  by  metal  screens  with  1  x  2  mm 
mesh  or  by  gauze.  Shelves  with  bread,  cupboards  with  food,  and  glass 
cases  are  covered  with  gauze.  In  addition,  different  kinds  of  fly 
traps,  sticky  paper  (effective  3  or  U  days),  a  2S>  solution  of  formalin 
and  other  preparations  are  used. 

Sanitation  under  Field  Conditions 

During  wartime  the  disposition  and  shifting  of  troops  near  the 
front  inevitably  results  In  pollution  of  the  soil  and,  consequently, 
infection  of  reservoirs.  Inhabited  points  occupied  by  troops  and 
bivouac  areas.  In  particular,  become  heavily  polluted  by  sewage  and 
waste. 
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The  choice  of  decontamination  methods  is  determined  by  local 
conditions  and  the  length  of  time  the  troops  stay  in  an  area.  In  all 
cases  and  circunstances,  however,  sanitary  requirements  must  be  taken 
into  account. 

Ditches  1  n  long,  0.3  m  vide,  and  0.5  to  0,75  m  deep  are  used 
to  collect  and  decontaminate  sewage  in  the  field.  One  running  meter 
of  ditch  is  dug  for  each  30  to  I4O  men;  hence  two  ditches  are  enough 
for  a  rifle  company.  Boards  or  poles  ore  inserted  to  prevent  the  edges 
from  crumbling  and  to  facilitate  the  use. 

Field  ditches  should  be  dug  in  dry  and  elevated  places  $0  to 
100  rc  airay  from  the  tents  or  dugouts  and  on  the  lee  side  ir  possible. 

It  must  be  borne  in  mind  that  mineralization  of  sewage  takes 
place  most  rapidly  and  completely  in  the  upper,  biologically  activj 
layer  of  the  soil.  That  is  why  the  ditches  must  be  dug  no  deeper 
than  0.75  m;  if  the  level  of  ground  water  is  high,  the  depth  is 
decreased  to  0.5  m.  Ditches  must  not  be  dug  in  gullies,  low  places, 
or  natural  terrain  features  in  order  to  prevent  the  ground  water  from 
becoming  polluted  and  the  processes  of  decontamination  from  slowing 
up.  To  hasten  the  mineralization  and  deodorization  of  sewage  and 
control  flies,  a  5  cm  layer  of  earth  or  peat  is  added  twice  a  day. 

These  tasks  arc  the  responsibility  of  enlisted  men  on  fatigue  duty. 

If  there  is  an  outbreak  of  intestinal  infections  among  the 
troops  or  local  population  (cholera,  typhoid  fever,  dysentery),  the 
sides  and  contents  of  the  ditches  are  disinfected  with  a  10  to  205? 
solution  of  chlorinated  lime  (two  to  three  liters  per  m2  of  surface). 

This  work  is  done  by  the  enlisted  man  on  fatigue  duty  (under  the 
direction  of  a  feldsher  or  sanitation  instructor).  It  is  recommended 
that  seuage  be  disinfected  twice  a  day;  in  the  morning  after  breakfast 
(before  the  earth  is  filled  in)  and  at  night.  One  to  two  meters  of  the 
ground  alongside  the  ditch  is  also  treated  with  chlorinated  lime.  It 
is  particularly  important  that  the  board  or  pole  reinforcement  be  dis¬ 
infected. 

A  good  way  of  deodorizing  ditches  and  controlling  flies  is  to 
use  naphtha  or  cresol  .at  the  rate  of  one  liter  per  m2  of  sewage  surface. 

Earth  is  added  to  ditches  and  tamped  down  after  they  are  filled 
to  two-thirds  or  three-quarters  of  their  capacity. 

Disposal  and  Decontamination  of  Rubbish 

A  trench,  the  size  of  which  varies  with  the  amount  of  solid  waste 
and  number  of  men  in  a  unit,  Is  used  to  collect  and  decontaminate  rubbish. 

To  keep  away  flies  and  get  rid  of  the  odor,  each  new  batch  of 
rubbish  is  streim  with  a  layer  of  earth  5  to  10  cm  thick.  Observations 
show  that  the  processes  of  decontamination  of  organic  waste  take  place 
most  rapidly  at  a  depth  of  1  ra. 

The  best  method  of  decontaminating  under  field  conditions  is  to 
bum  it  in  the  open  or  in  special  fUroaces,  However,  the  lack  or  insuf¬ 
ficiency  of  fuel  and  the  need  of  concealment  limit  the  usefulness  of  the 
method  during  wartime, 
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Dry  rubbish,  litter,  and  bandaging  material  from  infectious 
hospitals  and  all  objects  of  little  value  infected  by  pathogenic 
microorganisms,  radioactive  or  poisonous  substances  must  be  burned. 
Things  contaminated  by  radioactive  substances  are  burned  only  when 
there  is  no  possibility  of  radioactive  combustion  products  entering 
the  atmospheric  air.  Radioactive  ash  is  buried  1  to  1.5  m  in  the 
ground,  A  sparsely  settled  region,  far  from  sources  of  water  and 
not  cultivated,  is  chosen  for  this  purpose.  It  must  be  in  a  high, 
dry  place  with  low  level  of  ground  waters. 

A  perforated  cylinder  of  sheet  iron  set  up  in  a  field  hearth 
or  special  stove  can  bs  used  as  an  incinerator. 

Bivouacs  have  to  be  provided  with  field  incinerators  if  the 
troops  arc  to  stay  there  for  some  time.  This  is  called  for  if  there 
are  increased  indications  for  burning  unhealthy  materials  due  to  the 
use  of  chemical,  bacteriological,  or  atomic  tfeapons. 

The  simplest  type  of  incinerator  is  a  truncated  cone  of  sod  or 
brick  with  a  fire  grate  on  the  bottom.  It  is  1  m  high,  with  a  diameter 
of  0,65  n  on  the  bottom  and  0,5  m  on  the  top.  Ar  opening  0,25  x  0.25 
n  is  made  under  the  grate  for  the  passege  of  air.  The  waste  Is  dumped 
in  from  the  top  after  the  incinerator  is  Kindled  with  firewood;  fuel 
is  inserted  below  vndcr  the  grate. 

Field  hospitals  and  temporary  encampments  should  have  better 
incinerators,  which  can  be  designed  end  built  by  the  combat  engineers. 


Disposal  and  Decontamination  of  Slops 


Dirty  \Jatcr  from  kitchens  and  lavatories  may  be  left  on  the  spot 
or  disposed  of  beyond  the  troop  area-  The  main  task  of  sanitary  super¬ 
vision  is  to  prevent  the  accumulation  of  sewage  and  waste  and  resultant 
pollution  of  the  air,  soil,  and  water.  This  is  effected  by  keeping  the 
waste  water  from  the  soil  and  swiftly  disposing  of  it  some  distance 
from  the  troops. 

Slops  may  be  temporarily  kept  in  oiled  or  tarred  boxes  or 
barrels.  Tightly-fitting  covers  help  to  fight  flies.  The  receptacles 
can  also  be  sprinkled  with  kerosene  or  naphtha. 

If  there  are  no  barrels  or  boxes  or  it  Is  impossible  to  arrange 
otherwise  for  the  removal  of  slops,  sewage,  or  rubbish,  ditches  or  pits 
are  dug  on  the  lee  side  of  residential  buildings  and  fairly  distant 
from  sources  of  water.  Each  batch  of  rubbish  and  slops  is  drenched 
with  milk  of  lime  or  a  solution  of  chlorinated  lime  and  sprinkled  with 
earth.  The  liquid  contents  of  the  pits  are  protected  from  flies  by  a 
thin  layer  of  kerosene  or  naphtha.  The  ground  near  the  pits  is  like¬ 
wise  treated  rrith  milk  of  lime  or  chlorinated  lime. 

Under  field  conditions  drain  pits  can  be  used  to  collect  and 
disinfect  slops.  The  fat  forming  an  Impenetrable  film  on  the  sides 
must  be  removed  by  a  fat  trap.  The  simplest  type  is  one  made  from 
a  perforated  bucket,  tub,  or  can  using  as  filtering  material  excelsior, 
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straw,  pine  branches,  etc.  Fat  traps  can  also  be  made  from  tubs 
divided*  in  tiro  by  a  partition.  Suspended  particles  settle  in  the 
first  compartment  uhile  the  fat  Is  separated  in  the  second  compart¬ 
ment,  which  is  filled  with  straw,  green  grass,  or  excelsior. 

Surface  drain  pits  can  be  used  when  the  level  of  ground  water 
is  high  or  the  slops  are  poorly  absorbed  by  the  soil.  These  are 
square  pits  0.5  x  0.5  ra  wide  and  0.3  m  deep  with  four  irradiating 
ditches  0.3  m  deep  at  the  center  and  0,1*5  m  on  the  periphery.  Each 
ditch  is  2  m  long.  The  ditches  are  filled  with  gravel  (from  1.5  to 
7.5  cm  in  diameter),  A  perforated  bucket  filled  with  filtering 
material  is  placed  in  the  center. 

In  a  clay-sandy  loam  soil  an  absorbing  trail  measuring  1  hk  is 
adequate  for  a  company.  For  long  bivouacs  it  is  recommended  that 
two  such  wells  be  dug  so  that  they  can  be  used  alternately  one  to  two 
weeks  each.  This  is  necessary  t.  break  down  and  mineralize  the  organic 
matter.  Thick  films  forming  on  the  bottom  of  the  well  can  be  dissolved 
by  pouring  in  20  liters  of  a  20$  solution  of  chlorinated  lime  daily  for 
several  days. 

Soapy  water  from  lavatories,  baths,  and  laundries  is  carried 
off  through  ditches  lined  with  clay  into  special  drain  pits  50  to  100 
m  from  the  camp  on  the  lee  side.  The  water  is  passed  through  a  simple 
filter  before  emptying  into  the  pit. 

The  filtering  material  is  replaced  at  least  every  two  days  and 
then  burned.  If  it  is  impossible  to  construct  a  filtering  device, 
the  soapy  water  is  discharged  Into  a  pit  where  it  is  strewn  with 
earth  every  other  day  or  daily  If  the  weather  is  hot. 

Disposal  of  Cattle  Paste  and  Dung 

Cattle  must  be  slaughtered  beyond  the  residential  area  on  the 
lec  side.  It  is  desirable  that  &  field  slaughtering  point  be  set  up 
in  a  bam  or  some  other  covered  place  fairly  distant  from  sources  of 
water. 

Special  efforts  must  be  made  to  effect  the  prompt  disposal  and 
disinfection  of  cattle  waste  that  may  contaminate  the  soil  and  water. 
As  soon  as  the  cattle  are  slaughtered,  the  blood  and  contents  of  the 
stomach  and  intestine  are  buried  0.75  meter  in  the  ground.  The 
carcasses  of  sick  and  dead  animals  are  drenched  with  naphtha,  resin, 
tar,  or  cresol  and  buried  at  least  1  m.  It  is  a  good  idea  to  line  the 
bottom  of  the  pit  with  unslaked  lime  and  to  sprinkle  some  lime  on  the 
carcass  of  the  animal.  Before  a  unit  departs,  the  top  layer  of  soil 
around  the  slaughtering  point  is  disinfected  with  milk  of  lime  or 
chlorinated  lime  and  buried  in  the  pit. 
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Dec  on  tan  1  not),  on  of  radioactive  Uastc  Products 

Radioactive  waste  products  in  the  field  nay  include  rudioactive 
sewage  produced  at  special  processing  points,  soapy  water  from  field 
laundries  alter  washing  robes,  workers3  overalls,  uniforms,  or  linens 
contaminated  by  radioactive  substances,  used  up  filtering  material  at 
water  supply  points,  radioactive  sediment  after  coagulation  of  water, 
and  packing  material  (if  contaminated  by  rudioactive  subetancee). 

Special  care  is  required  to  remove  and  decontaminate  radio¬ 
active  sewage  which  is  formed  at  special  processing  points  and  in 
laundries  where  uniforms,  robes,  and  linens  polluted  with  radioactive 
substances  are  washed. 

Under  field  conditions  it  is  virtually  inpossible  to  carry  out 
the  measures  to  remove  and  decontaminate  liquid  radioactive  waste 
products  that  are  available  in  a  municipal  system.  The  main  problem 
in  constructing  sewers  is  to  prevent  the  radioactive  pollution  of  the 
soil  and  water.  Liquid  waste  products  containing  short-lived  isotopes 
in  concentrations  below  1#10"“  C/l  (curies  per  liter)  are  allowed  to 
flow  together  into  a  filtering  wall  uithout  preliminary  processing. 

If  the  radioisotope  content  is  higher,  the  sewage  is  kept  for  a  day 
to  reduce  the  activity  to  the  above-mentioned  level,  l.'ater-tight 
reservoirs  arc  set  up  for  this  purpose  next  to  the  special  processing 
point  or  field  laundry  (the  simplest  type  is  a  pit  with  sides  lined 
with  soft  clay).  The  radioactive  sewage  held  there  is  not  emptied  into 
the  soil  or  body  of  water  until  it  is  checked  radiologically.  If  there 
is  a  fairly  large  body  of  water  that  is  not  used  to  supply  the  troops, 
the  radioactive  sewage  can  be  dumped  there.  An  appropriate  mark  is 
trade  at  the  waterTs  edge. 

If  there  is  no  open  body  of  water,  a  filtering  well  Is  dug  in 
porous  soil  with  a  low  level  of  grtxind  \ratcr  (quite  a  distance  away 
from  sources  cf  water) « 

Sewage  containing  long-lived  radioactive  isotopes  (strontium, 
cesium,  cerium,  uranium,  plutonium)  may  not  be  emptied  into  streams 
or  lakes  if  they  have  fish  or  if  they  are  visited  by  waterfowl.  It 
is  forbidden  to  empty  such  sewage  into  creeks  feeding  rivers  or  lakes. 

Sewage  containing  long-lived  radioactive  isotopes  In  concen¬ 
trations  no  greater  than  5»10"9  C/l  (for  beta  emitters)  and  no  greater 
than  JMO"11  C/l  (for  alpha  emitters)  may  be  emptied  into  open  bodies 
of  water.  If  diluted  with  soapy  water  to  lorrer  radioactivity  to  the 
authorized  limit,  the  sewage  may  be  emptied  into  a  river  or  lake  not 
used  for  breeding  fish  or  waterfowl. 

Radioactive  sewage  and  the  places  of  decontamination  are  to  be 
monitored.  The  places  Where  radioactive  uater  is  discharged  into  the 
soil  or  body  of  water  must  be  marked. 

Filtering  material  (sand,  gravel,  pulverized  anthracite,  ion- 
cxchange  resins)  and  sediments  after  coagulation  of  water  containing 
radioactive  substances  are  buried  at  least  1  m  in  the  ground.  A  dry 
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and  elevated  place  vrith  a  low  level  of  ground  irate r  Is  selected  for  the 
burial  of  material  that  has  absorbed  radioactive  substances.  The  burial 
place  is  given  a  special  marking.  It  must  be  located  away  from  inhabited 
localities  and  far  from  veils  and  open  bodies  of  water. 

Used  packing  material  contaminated  with  radioactive  substances 
is  handled  in  the  same  way.  Bulky  materials  can  be  buried  in  abandoned 
dugouts,  trenches,  and  antitank  ditches.  In  exceptional  cases  they  may 
be  burned  provided  that  there  is  no  danger  of  people  and  animals 
breathing  the  radioactive  aerosols  formed  during  the  process.  The 
same  procedure  also  holds  for  contaminated  bandaging  material  and  the 
carcasses  of  laboratory  animals.  Highly  active  ash  produced  by  the 
burning  of  radioactive  material  must  be  handled  with  great  care.  Before 
burial  it  must  be  collected  in  water-tight  containers  (tightly-covered 
or  corked  glass  or  metal  vessels). 

All  work  connected  with  the  collection,  removal,  and  decontami¬ 
nation  of  radioactive  material  must  be  done  by  trained  personnel  equipped 
with  masks,  rubber  gloves  and  boots,  and  special  clothing.  The  equip¬ 
ment  is  decontaminated  afterwards. 

Final  Sanitary  Measures 

Before  a  military  unit  departs  from  a  caw,  the  command  and 
medical  service  take  a  number  of  steps  to  sanitize  the  area.  Latrines 
and  drain  pits  are  filled  up  and  tamped  doun.  Try  rubbish  and  litter 
arc  burned,  wet  waste,  buried.  The  top  layer  of  soil  at  cattle  slaughter 
points  and  kitchen  sites  is  treated  in  the  same  mechanical  way.  The 
places  where  sewage  Is  buried  are  appropriately  marked  for  the  'Infor¬ 
mation  of  new  units  that  may  come  there. 

The  burial  ground  of  radioactive  materials  is  monitored.  If 
the  level  of  activity  is  above  the  authorized  limit,  warning  signs 
must  be  posted. 


Sanitation  in  Defensive  Installations 


Troops  occupying  trenches  must  be  provided  with  latrines  and 
shelter  from  enemy  artillery  and  mortar  fire.  To  avoid  polluting 
the  trenches,  latrines  are  built  for  each  platoon  (Figure  29), 

Urinals  are  constructed  in  addition  to  latrines  for  use  during 
an  artillery  or  mortar  bombardment  and  at  night.  These  urinals  are 
filtering  pits  about  l  m3  in  size  filled  with  gravel  or  pebbles  and 
covered  on  top  with  sand  or  pulverized  earth.  Tin  funnels  (from 
preserve  cans)  or  wooden  trays  can  also  serve  as  urinals.  The  pits 
are  dug  in  dead-end  passages  of  the  trenches  near  the  blindages  and 
shelters. 

Company  sanitary  inspectors  end  battalion  feldshers  supervise 
the  construction  and  maintenance  of  trench  latrines. 
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The  odor  car.  be  controlled  and  the  flies  prevented  from 
breeding  by  sprinkling  the  sewage  daily  with  10  cm  of  earth  and 
adding  a  10#  solution  of  chlorinated  lime  or  20#  milk  of  lime. 

To  collect  and  store  rubbish  and  food  waste,  pits  about  1  m-* 
in  size  arc  dug  nc::t  to  the  toilets  and  provided  with  tightly-fitting 
covers  to  keep  cut  rodents.  The  contents  are  sprinkled  with  earth 
evciy  day  and  treated  v;ith  a  10#  solution  of  chlorinated  lime  or  20# 
milk  of  lime  for  the  purpose  of  deodorlzatlon. 

Unhealthy  materials,  including  those  contaminated  "by  radio¬ 
activity  or  poison  gas,  axe  buried  at  least  1  m  in  the  ground, 

Craters  from  shells  or  aerial  bombs,  abandoned  communication  trenches, 
dugouts,  or  shelters  can  also  be  used  end  then  filled  up  with  earth. 

Sewage  Disposal  in  Shelters 

Sewage  in  permanent  shelters  is  removed  by  pipes.  If  joined 
to  a  municipal  system,  there  must  be  a  reliable  hydraulic  seal.  In 
field-type  shelters  sewage  is  removed  by  buckets,  the  number  and 
capacity  of  which  vary  with  the  number  of  people  and  estimated  amount 
of  time  they  are  to  stay  there.  If  people  are  to  stay  there  for  32 
hours  continuously,  the  capacity  of  a  vast®  receptacle  for  a  squad 
cf  12  men  Is  about  one  bucket.  The.  sewage  and  receptacles  can  be 
deodorized  by  a  10#  solution  of  chlorinated  lime,  20#  milk  of  lime, 
solar  oil,  heavy  petroleum  products,  etc. 
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Battlefield  Sanitation 


Battlefields  are  cleaned  and  casualties  collected  in  accordance 
with  field  instructions. 

The  corpses  of  Soviet  soldiers  who  die  in  battles  for  their 
country'  arc  collected  by  special  teams  assigned  by  the  commanding 
officer  of  a  unit.  The  teams  are  charged  with  responsibility  for 
searching  for  corpses,  registering,  collecting  and  delivering  them 
to  a  division  point  for  burial.  The  corpses  are  buried  in  common 
graves  in  common  cemeteries.  The  bodies  of  officers  may  be  sent 
to  the  rear  by  order  of  the  coramandir^j  officer  for  burial  in 
individual  graves. 

Transport  is  assigned  by  the  unit  chief  of  staff  with  the 
required  amount  of  tarpaulins  to  cover  the  bodies  of  soldiers  who 
die  on  the  battlefield  and  bring  them  to  the  collection  and  burial 
point.  It  is  absolutely  forbidden  to  move  corpses  by  transportation 
facilities  used  for  shipping  food. 

Military  honors  are  accorded  the  dead  in  accordance  with  Garrison 
and  Interior  Guard  Duty  Regulations  of  the  Armed  Forces  of  the  USSR, 

A  debtor  or  feldsher  is  assigned  by  order  of  the  commanding 
officer  or  senior  medical  officer  to  ensure  the  sanitary  collection 
of  corpses  on  the  battlefield  and  their  delivery  to  the  division  point. 
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The  doctor  is  responsible  for: 

(1)  llcdical  examination  of  all  the  dead  before  the  bodies  are 
sent  to  the  division  burial  point; 

(2)  Providing  all  members  of  teams  collecting  corpses  with  special 
overalls  or  clothing,  canvas  gloves  and  aprons  of  closely  woven  cloth; 

(3)  Arrangements  for  disinfecting  work  clothes  with  3  to  5 % 
aqueous  solutions  of  soap-cresol  preparations  (lysol,  silysol,  naphthasol, 
soap-cresol  solution,  Petrov's  petroleum  contact; 

(h)  Arrangements  for  the  personnel  to  wash  and  change  their 
clothes  after  the  corpses  are  collected  and  shipped; 

(5)  Observation  of  the  burning  of  unhealthy  materials  on  the 
battlefield  (dressings  and  bedding,  scraps  of  clothing,  etc,),  rubbish 
heaps,  waste  in  pits  (shell  craters) and  subsequent  strewing  of  earth; 

(6)  Selection  of  places  to  bury  the  carcasses  of  animals 
(horses,  dogs,  sheep,  goats,  cows,  etc.)  on  the  battlefield  in  shell 
craters  and  inti tank  ditches  with  due  regard  for  the  level  of  ground 
water,  soil  properties,  conditions  of  air  and  insulation; 

(7)  Inspection  of  wells  and  open  bodies  of  water  to  find  and 
remove  therefrom  corpses  and  other  unhealthy  things, 

A  member  of  the  regimental  (division)  medical  service  is  respon¬ 
sible  for  sanitary  supervision  of  the  burial  of  corpses.  He  is  charged 
with: 

(1)  Selection  of  a  place  for  burial  of  the  dead  (elevated,  not 
subject  to  inundation  by  rains  and  spring  floods,  sloping  away  from  the 
ncc.r’.st  body  of  water,with  sandy,  sandy  'oam,  or  clay  soil,  airy,  and 

sur*v)j  . 

(2)  Determination  jointly  with  the  commanding  officer  of  the 
size  and  depth  of  common  graves, height  of  burial  mound,  etc,  (burial 
in  common  graves  is  permitted  in  three  to  four  rows  in  width  and  no 
more  than  two  rows  In  height); 

(3)  Observation  of  the  digging  of  individual  and  common  graves 
and  burial  of  corpses  (the  distance  from  the  level  of  ground  water  to 
the  bottom  of  the  grave  must  be  at  least  0,5  m;  the  distance  from  the 
upper  roir  of  corpses  to  the  surface  must  be  1.5  m,  the  permissible  space 
between  rows  being  30  to  UO  cm;  the  mound  over  the  grave  roust  be  at 
least  0,5  n  high  and  covered  with  sod  or  stone  starting  from  the  edge 
of  the  grave  so  as  to  keep  out  rain  and  thaw  water); 

(h)  Organization  of  sanitary-disinfection  measures  after  the 
corpses  are  buried;  arranging  for  members  of  the  team  to  change  their 
clothes,  daily  laundering  and  disinfection  of  work  clothes  and  trans¬ 
port  facilities  with  soap-cresol  solutions; 

(5)  Filling  out  of  documents  Indicating  the  work  performed 
with  a  designation  of  the  burial  site  on  a  map  and  detailed  list  of 
all  the  sanitary  measures  taken  in  connection  with  the  burial  —  in 
the  form  of  a  report  to  the  division  medical  officer. 
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The  corpses  of  enemy  soldiers  and  officers  are  buried  separately 
i;ith  observance  of  all  sanitary  requirements  uith  respect  to  choice 
of  site,  size  of  collective  graves,  arrangement  of  mounds,  etc.  The 
site  is  chosen  by  the  burial  team  leader  along  with  a  member  of  the 
medical  service. 

Soldiers  who  die  of  uounds  or  illness  in  military  hospitals 
arc  buried  in  individual  graves  with  observance  of  the  established 
Soviet  sanitary  regulations.  The  corpses  of  infected  patients  must 
be  disinfected.  Accordingly,  the  bodies  are  wrapped  in  shrouds  or 
come  ether  material  saturated  with  a  5%  solution  of  chloramine  or 
lysol  or  with  a  10, J  solution  of  chlorinated  lime*  A  layer  of 
chlorinated  line  2  to  3  cm  thick  is  placed  on  the  bottom  of  a 
solidly  nailed  together  coffin.  The  bodies  of  persons  dying  from 
anthrax  are  buried  in  individual  graves  at  least  2  m  deep. 

In  case  of  death  from  plague  the  corpses  r.ust  be  burned  in 
a  hole  2  n  long,  1  m  wide,  and  1.5  m  deep,  the  front  sloping  for 
better  Intake  of  air.  Fuel  (wood,  coal,  peat)  is  placed  on  the  botton 
in  a  layer  about  1  w  thick  and  soaked  with  50  to  60  liters  of  kerosene, 
solar  oil,  tar,  etc.  (but  not  gasoline).  Another  layer  of  fuel  drenched 
with  a  combustible  liquid  is  put  on  top  of  the  corpse.  The  burning  lasts 
about  12  hours  and  ends  with  complete  Incineration.  If  several  corpses 
have  to  be  burned,  the  size  of  the  hole,  amount  of  wood  and  liquid  fuel 
are  increased  proportionately. 

Brick  kilns  may  be  used  to  bum  the  corpses  of  persons  and 
animals  If  there  are  sanitary  indications  therefor. 

The  carcasses  of  horses  are  burned  in  bonfires  of  logs  15  to  20 
cn  in  diameter.  Some  35  to  UO  animals  may  be  placed  crosswise  in  two 
layers  and  packed  with  logs,  firewood,  and  other  kinds  of  fuel.  After 
drenching  with  solar  oil,  the  fire  is  ignited  and  continue?  36  to  b0 
hours  (A.  I.  Zavadovskly) . 

According  to  the  French  method,  corpses  are  burned  in  holes 
shaped  like  a  truncated  rectangular  pyramid  with  inverted  base.  An 
air  shaft  is  dug  in  each  corner  of  this  pyram Id-shaped  hole.  Fire 
grate  bare  are  installed  80  cm  from  the  bottom,  with  access  thereto 
provided  by  a  special  trench  abutting  upon  one  of  the  sides  of  the 
hole.  Solid  fuel  (shavings,  firewood,  and  coal)  is  placed  on  the 
grate  and  soaked  with  kerosene  or  naphtha  after  which  the  corpses 
are  laid  on  the  fuel.  Naphthalene  or  the  like  Is  thrown  onto  the 
fire  to  intensify  and  accelerate  the  process  of  combustion. 


CHAPTER  VI 


UATEK  SUPPLY  HYGIEHE 
Introduction 

'.rater  is  a  factor  of  the  external  environment  that  affects 
the  human  organism;  it  also  forms  part  of  the  organs  and  tissues. 

The  physiological  role  of  water  in  the  organism  is  determined  primarily 
by  its  function  in  metabolism.  Its  physical  properties  make  it 
particularly  important  in  all  the  biological  processes.  The  high 
heat  capacity  of  water  inside  all  living  creatures  prevents  rapid 
changes  in  body  temperature.  Uater  helps  to  cool  the  body  by  the 
evaporation  of  perspiration  and  moisture  from  the  mucous  membranes 
of  the  respiratory  tract.  Uater,  a  universal  solvent,  with  its 
electrolytic  dissociation,  high  specific  inductive  capacity,  and  high 
dissociation  of  inorganic  substances  dissolved  in  it,  is  unusually 
suitable  for  performing  its  role  in  living  things.  The  human  body 
is  maximally  efficient  only  if  its  water  content  is  maintained  within 
relatively  narrow  limits,  despite  considerable  variability  in  the 
daily  cycle, 

A  man  loses  an  average  of  2.5  liters  of  water  a  day  uith  per¬ 
spiration,  urine,  and  feces,  andby  evaporation  through  the  skin  and 
mu-  ous  membranes.  This  amount  of  water  enters  the  body  with  food  and 
d’s  /v:  and  as  a  by-product  of  metabolism.  When  the  air  temperature 
rir-.  .•  or  muscular  activity  Increases,  uater  metabolism  changes 
•  drastically*  Note  that  unlike  fats  and  carbohydrates,  which  produce 
a  substantial  amount  of  water  in  oxidation,  protein  foods  require  a 
good  deal  of  water  to  remove  nitrogenous  end  products,  especially  urea. 

Uater  with  unusual,  non-inherent  properties  and  organoleptic 
char./: ter; sties  always  has  an  adverse  effect  on  the  consumer  even  if 
it  vtab.s  no  harmful  or  unhealthy  substances.  From  this  arises  the 
basic  task  in  the  tygiene  of  water  supply  as  formulated  over  50  years 
ago  by  F«  F.  Erisman;  "To  provide  the  population  with  adequate  amounts 
of  excellent  vratcr  possessing  good  organoleptic  properties »n 

An  analysis  of  uater  and  its  sources  should  not  be  limited  to 
determining  the  qualities  of  the  water  at  the  time  the  analysis  is 
made«  It  is  known  that  certain  substances  present  in  water  (phenol) 
when  subsequently  treated  in  water  supply  Installations  may  produce 
compounds  that  markedly  change  its  organoleptic  properties  (chloro- 
phenols).  That,  is  why  an  analysis  of  water  must  also  determine  the 
influence  of  those  factors  which  may  shovr  up  only  later  and  make  it 
unusable. 

In  setting  up  the  sanitary  facilities  for  military  posts, 
barracks,  camps,  and  other  Installations,  water  supply  must  be  regarded 
as  a  major  element  in  the  planning. 
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Tli?  hygienists  must  be-  concerned  with  more  than  merely  passive 
calculation  of  the  effect  of  water  on  the  health  of  the  parsonnel. 

They  must  also  be  able  to  validate  the  assumptions  made  on  the 'role 
of  iva ter. 

Polluted  uatcr  may  well  be  a  cause  of  such  diseases  as  cholera, 
typhoid  fever,  paratyphoid,  dysentery,  tularemia,  infectious  hepatitis, 
and  brucellosis.  The  literature  describes  cases  where  animals  have 
been  infected  with  anthrax  and  glanders  through  water  (by  contamination 
of  the  troughs). 

There  were  cases  of  infection  with  trachoma  in  pre-revolutionary 
Russia  as  a  result  of  washing  the  hands  and  face  with  polluted  uatcr 
from  a  single  dish. 

Washing  dishes  with  untreated,  polluted  water  may  cause  an  out¬ 
break  of  Infectious  diseases.  For  example,  from  C— 15  September  1908 
in  the  Pavlov  military  academy  60  men  cane  down  with  cholera  only 
because  vats  cf  boiling  water  were  washed  with  untreated  Ueva  water 
containing  the  cholera  vibrio  (L,  Gromashevskiy) .  It  will  be  recalled 
th-'t  patliogenic  microflora  usually  develop  unchecked  even  In  boiling 
water,  being  helped  by  temperature  conditions  and  the  absence  of 
competing  saprophy tes . 

According  to  official  statistics,  during  the  war  with  Japan 
23,7'/  J  Russian,  soldiers  suffered  from  typhoid  fever  and  paratyphoid 
or  32,6  per  1,0C0  of  personnel  and  9,5U8  soldiers  or  12. 9!?  from  dysentery. 
It  would  br  Incorrect  to  attribute  all  the  infectious  intestinal  diseases 
solely  to  defects  in  the  water  supply.  However,  many  authors  note  that 
intestinal  Infecticns  increase  particularly  during  the  rainy  season  when 
the  quality  of  drinking  water  markedly  deteriorates  because  of  the  seepage 
of  rain  water  into  wells. 

During  World  War  I  the  Russian  army  had  30,810  cases  of  cholera, 
chiefly  of  uatcr  origin.  Illnesses  among  the  troops  ceased  when  along 
with  vaccinations  steps  were  taken  to  improve  the  water  supply  (boiling 
and  chlorination  of  water). 

Water-borne  dysentery  outbreaks  occur  when  fecal  matter  enters 
the  sewer  system.  This  happens  when  the  regulations  for  laying  sewer 
and  water  pipes  are  violated,  when  water  pipes  are  connected  “directly 
to  washing  apparatus  of  the  sewer  system,  when  open  water  is  polluted 
by  sewage  from  infectious  divisions  of  civilian  and  military  hospitals, 
and  when  drinking  water  is  polluted  by  thaw  water  during  spring  floods 
and  downpours .  During  World  War  II  there  were  outbreaks  of  dysentery 
when  lira  tor  was  made  from  snow  collected  from  contaminated  areas. 

•  G.  K.  Gvrbanov  showed  that  dysentery  bacilli  entering  a  large 
river  with  waste  water  may  be  found  as  far  as  3  km  away  from  the  point 
of  entry. 

Grigorieu-Shiga  <fysenteiy  bacilli  die  fairly  quickly  in  tap 
water;  other  bacilli  in  the  dysentery  group  may  survive  as  long  as  210 
days. 


There  have  also  been  cases  of  brucellosis  caused  by  well  water 
polluted  with  Brucella.  It  is  now  believed  that  all  species  of  Brucella 
can  survive  in  water  from  4O  to  60  days.  “ 

Well  water  has  sometimes  been  the  cause  of  outbreaks  of  tularemia 
during  wartime.  Sick  rodents  rush  to  water  and  pollute  it  with  their 
e  retions  and  carcasses.  Outbreaks  of  tularemia  occurred  among  soldiers 
who  drank  the  uater.  Defective  pipes  in  a  water  system  (a  vacuum 
drawing  polluted  water  into  the  pipes)  are  another  possible  source  of 
infection. 

During  World  ’Jar  II  cases  of  infectious  hepatitis  were  observed 
among  soldiers  who  drank  water  containing  the  hepatitis  virus. 

T.  Archer  reported  on  an  outbreak  of  infectious  hepatitis  of 
uater  origin  in  the  summer  of  1950  in  an  English  camp  near  Hong  Kong. 
Between  March  and  July  73  soldiers  in  a  unit  of  500  men  and  8  soldiers 
in  another  unit  of  150  men  fell  ill.  The  cause  of  the  epidemic  was 
the  water  brought  into  the  camp  from  two  sources  that  was  to  be  used 
for  (1)  drinking  and  the  preparation  of  food,  and  (2)  for  housekeeping 
and  technical  requirements.  The  water  supply  system  uas  so  constructed 
that  when  two  faucets  were  opened  at  the  same  time  the  polluted  river 
water  could  mingle  with  the  pure  water.  This  demonstrates  the  danger 
of  having  two  uater  supply  systems  in  a  camp. 

Leptospirosis  among  soldiers  is  usually  caused  by  drinking  water 
contaminated  by  Leptospira  or  using  the  water  for  food,  housekeeping 
and  hygienic  purposes.  Bathing  in  polluted  water  may  also  bring 
on  the  disease. 

It  is  evident  from  composite  table '10  (according  to  P.  F. 
I-IIlyavskaya)  that  the  causative  agents  of  intestinal  infections  may 
survive  In  water  in  viable  condition  for  a  long  time.  Consequently, 
under  field  conditions  all  sources  of  water  likely  to  become  polluted 
.must  be  regarded  as  suspect  and  treated.  The  only  possible  exception 
is  properly  constructed  and  equipped  tubular  wells. 

The  survival  rate  of  pathogenic  micro  organisms  in  water  (in 
days)  is  shown  in  Table  10. 

TABLE  10 


Species  of 

Distilled 

Sterile 

Polluted 

.  Tap 

River 

Well 

microbes 

water 

water 

water. 

\iater 

water 

water 

Bacillus  coll 

21-72 

8-365 

2-262 

21-183 

Typhoid  bacillu 

s  3-81 

6-365 

2-i+2 

2-93* 

1-183 

15-107 

Paratyphoid  A 
bacillus 

73-88 

25-55 

Paratyphoid  B 
bacillus 

27-150 

39-167 

24(2 

27-37 

mm 

Bacillus 

dysenteriae 

3-39 

2-72 

2-U 

15-27 

12-92** 

TABLE  10  (continued) 


Vibrio  comma 

0.5-23 u  3-392 

0.5-213*** 

U-28  0.5-92 

1-92 

Leptospira 

Tularemia 

—  16  ■ 

—  150 

7-75 

bacillus 

3-15 

75 

92  7-31 

12-60 

Brucella 

—  '  6-163 

2-77 

5-65  - 

u-U5 

*1*90  days  after  the  water  uas  infected  by  the  splenic  pulp  of  a  nan 
v;ho  died  of  typhoid  fever, 
water  filtered  through  earth. 

**■**122  after  massive  infection. 

Sources  of  Pater  Pollution 

During  peace  time  lakes  and  streams  often  become  seriously 
polluted  so  that  it  is  necessary  to  organize  systematic  laboratory 
control  of  the  quality,  purification,  and  decontamination  of  the  water. 
Surface  run-off  brings  in  suspended  and  dissolved  organic  and  inorganic 
substances.  Following  rains  during  spring  and  fall  floods  the  amount 
of  suspended  colloidal  and  water-soluble  substances  increases  markedly 
aicr.g  uith  bacterial  seeding  of  the  water. 

All  this  must  be  taken  into  consideration  when  choosing  the  methods 
of  uater  purification.  They  must  be  adapted  to  the  results  of  sanitary 
examination  of  the  reservoir  and  laboratory  analysis  of  the  water. 

The  pollution  of  water  near  inhabited  localities  and  factories 
is  more  persistent.  In  Inhabited  localities  the  water  may  be  polluted 
by  impurities,  waste,  and  sewage  of  household  and  industrial  origin. 

The  greater  the  density  of  population  and  smaller  the  body  of  water, 
the  heavier  the  pollution.  The  danger  of  pollution  is  particularly 
great  when  the  seuer  pipes  come  into  direct  contact  with  the  water. 

In  connection  with  sanitary  examination  of  a  source  of  water 
intended  for  troop  use,  the  major  concern  must  be  with  the  possibility 
of  pollution  by  the  population. 

A  new  cause  of  pollution  has  developed  in  recent  years  —  radio¬ 
active  waste  products  of  atomic  reactors,  atomic  energy  enterprises, 
and  hospitals  using  radioactive  isotopes. 

A  reservoir  polluted  by  radioactive  substances  may  cause  radio¬ 
active  injury  to  people  and  animals  following  prolonged  consumption  of 
the  water  for  drinking,  preparation  of  food,  sanitary  and  supply  needs. 

If  radioactive  deposits  are  substantial,  agitation  of  the  water  by 
bathing  or  cattle  feeding  may  also  result  in  radioactive  injury  to 
people. 

The  earth  alongside  polluted  water  is  also  likely  to  be  dangerous 
because  of  the  entrance  of  radioactive  isotopes  into  plants  and  through 
them  into  the  organism  of  herbivorous  animals.  Some  radioactive  sub¬ 
stances  (c.g.,  strontium)  are  deposited  in  the  roots,  leaves,  and  stems, 
others  in  the  seeds  of  the  plants. 


The  behavior  of  a  radioactive  isotope  failing  into  a  reservoir 
is  affected  by  a  number  of  factors:  its  solubility,  sorption  properties, 
temperature,  pH  of  the  water,  etc.  The  content  of  this  or  that  isotope 
in  the  water  varies  with  the  entrance  of  new  radioactive  pollutants, 
solubility  of  radioactive  isotopes  and  their  accumulation  in  bottom 
deposits*  Hater  exchange  in  an  open  reservoir,  i,c.,  inflow  and  outflow 
resulting  in  dilution  of  the  concentration  of  substances,  markedly 
affects  the  radioactive  isotope  content  of  the  v/atcr. 

The  degree  of  danger  presented  by  polluted  water  depends  on  the . 
life  of  the  isotopes.  If  the  half-life  is  short,  no  more  than  a  few 
hours  or  days,  the  reservoir  Js  quickly  purified  and  the  water  is  safe 
for  drinking.  Entrance  into  the  reservoir  of  long-lived  isotopes,  even 
in  relatively  small  quantities,  is  highly  dangerous. 

The  ability  of  marine  organisms  to  accumulate  radioactive  sub¬ 
stances  is  of  major  hygienic  significance.  The  process  depends  on  the 
properties  of  the  radioactive  isotope,  specific  activity  of  the  water, 
pH  of  the  environment,  relative  surface  area  of  the  organism  coming 
into  contact  with  radioactive  water.  The  accumulation  of  activity  takes 
place  not  only  by  sorption  on  the  surface  of  the  organism,  but  also  by 
mineral  exchange  between  the  organism  and  water. 

The  amount  of  radioactive  isotopes  stored  In  plants,  nollusks, 
and  crayfish  may  be  a  thousand  times  greater  then  the  specific  activity 
of  the  water.  The  shell  of  crayfish,  scales  and  bones  or  fish  may 
contain  a  thousand  times  the  amount  of  radioactive  isotopes  In  the 
v/ater,  the  shell  of  mollusks  more  than  ten  thousand  times  as  much. 

Huch  radioactive  matter  is  accumulated  by  plants  and  organisms 
growing  on  the  surface  of  underwater  objects.  All  species  of  plankton 
have  a  high  level  of  radioactivity  exceeding  the  specific  activity 
of  water  thousands  and  ten  thousands  of  tines. 

Thus,  a  radiological  appraisal  of  a  lake  or  river  involves  more 
than  an  analysis  of  the  water;  it  must  at  the  same  time  include  a  radio¬ 
metric  examination  of  the  bottom  deposits,  algae,  plankton,  fish,  cray¬ 
fish,  mollusks,  etc. 

In  modem  warfare  poisonous  and  radioactive  substances,  bacterial 
toxins,  and  pathogenic  microorganisms  —  causative  agents  of  Infectious 
diseases  in  nan  and  animals  —  may  fall  into  water  by  chance  or  by  the 
deliberate  action  of  the  enemy.  Subject  to  such  contamination  are  bodies 
of  open  uater  (rivers,  lakes,  ponds,  artificial  reservoirs),  wells  of 
all  kinds,  portable  and  reserve  water  supplies  (if  inadequately  protected) 
in  cisterns,  permanent  and  field-type  reservoirs,  and  even  water  in 
canteens . 

The  nature  and  extent  cf  poisoning  or  contamination  of  water  vary 
with  the  size  of  the  water  source  or  reservoir,  current  speed  in  the 
river,  degree  of  protection  afforded  the  1/611  or  reservoir  against  poison 
gas,  radioactive  substances,  pathogenic  microorganisms,  kind  of  material 
used  in  constructing  the  reservoir,  concentration  of  toxic  substances  or 
density  of  the  contamination,  stability  of  the  poisonous  substance  or  con¬ 
taminant  with  respect  to  external  influences  and  its  behavior  in  water. 
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Atonic  and  thermonuclear  weapons  are  another  source  of  radio¬ 
active  contamination.  Atomic  tombs,  atomic  artillery  shells  and  rockets 
with  an  atonic  warhead  exploded  in  the  air,on  the  ground,  or  in  water 
arc  the  most  dangerous.  The  radioactive  products  of  an  atomic  charge, 
unrcucled  part  of  an  atomic  charge,  and  artificial  radioisotopes 
created  by  the  action  of  a  neutron  flux  on  the  surface  of  soil  and 
water  (induced  activity)  are  a  source  of  radioactive  contamination 
following  ground  and  underwater  blasts. 

Unreacted  (not  split)  atoms  of  uranium  235  or  plutonium  239 
are  alpha  emitters*  Their  radiation  intensity  is  slight,  but  if  they 
penetrate  into  the  respiratory  or  digestive  organs  of  persons  or 
animals  they  arc  a  dangerous  source  of  internal  irradiation. 

The  induced  activity  of  the  sell  and  water  is  caused  by  the 
effect  of  neutron  radiation  originating  in  connection  with  an  atomic 
explosion.  Ilcutrons  teaching  the  ground  and  water  induce  the  artificial 
radioactivity  of  such  elements  as  silicon,  sodium,  aluminum,  copper, 
arid  sine.  A  good  deal  of  radioactive  sodium  2ii,  which  radiates  beta 
particles  and  gamma  rays  and  has  a  half-1 ife  of  about  15  hours,  is 
formed  in  sea  water. 

t'ith  a  blast  6C0  m  cr  more  in  the  air  the  fallout  of  radioactive 
predicts  is  scarcely  perceptible,  if  there  is  no  precipitation  (rain, 
hail;  cr  snow).  Radioactive  contamination  of  the  soil  and  water  in 
this  case  is  caused  by  induced  activity.  After  a  ground  blast  the  scril 
and  water  are  invariably  contaminated  by  radioactive  substances  falling 
cut  of  radioactive  clouds.  Radioactive  particles  of  soil  raised  by  an 
atomic  explosion  fall  out  along  the  path  taken  by  the  clouds. 

Tne  explosion  of  a  low-pcvrer  atom  bomb  causes  heavy  contamination 
of  the  soil  and  water  within  a  radius  of  0.5  km  from  the  epicenter  of 
the  blast*  An  atom  or  thermonuclear  bomb  of  greater  power  contaminates 
the  soil  and  water  within  a  much  greater  radius. 

Atmospheric  precipitation  facilitates  the  settling  of  radioactive 
cust.  An  underground  atomic  or  hydrogen  bomb  raises  a  tremendous  amount 
of  radioactive  dust*  As  a  result  of  neutron  irradiation  a  large  quantity 
of  radioactive  isotopes  of  different  chemical  elements  (silicon,  sodium, 
etc.)  form  in  the  soil.  In  addition,  many  radioactive  fission  fragments 
enter  the  soil. 

These  products  mixed  with  particles  of  soil  are  scattered  by  the 
force  of  the  blast  to  a  great  distance,  causing  radioactive  contamination 
of  the  region.  A  cloud  will  form  End  contaminate  the  soil  and  bodies  of 
open  water  as  it  is  driven  by  the  wind. 

Uith  an  underwater  atom  blast  almost  all  the  fission  products 
remain  in  the  '.rater.  Neutron  irradiation  causes  the  formation  of  a 
great  -.any  radioactive  isotopes  (sodium,  potassium,  iodine,  bromine, 
etc.)  in  the  water.  Consequently,  radioactivity  of  the  water  and  ground 
near  ana  within  a  radius  of  many  kilometers  of  the  blast  will  be  very 
high.  The  level  will  drop  with  time,  but  the  contaminated  area  will 
increase  due  to  the  processes  of  diffusion  and  intermixing  of  the  water. 
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Radioactive  contamination  of  the  soil  and  water  during  wartime 
nay  also  result  from  the  enemy’s  use  of  radioactive  substances  produced 
in  reactors  by  neutron  irradiation  of  stable  elements.  Another  source 
of  radioactive  substances  is  the  waste  products  of  nuclear  fuel  in 
reactors.  These  waste  products,  unlike  the  radioactive  substances 
mentioned  above,  are  a  mixture  of  radioactive  isotopes  with  various 
properties.  They  resemble  in  this  respect  the  radioactive  isotopes 
produced  by  the  explosion  of  an  atom  bomb. 

Alpha-,  beta-,  and  gamma-active  radioactive  substances  may  be 
used  in  the  form  of  fumes,  liquids,  mists,  and  aerosols.  By  contami¬ 
nating  the  soil,  \Jatcr,  and  vegetation  they  can  complicate  the  combat 
activity  of  the  troops  and  work  of  all  the  rear  services. 

The  entrance  of  radioactive  substances  into  rater  directly 
or  through  the  soil  makes  it  unusable  without  fairly  complex  treat¬ 
ment  (decontamination).  The  employment  of  these  substances  requires 
medical  personnel  to  take  part  in  radiological  investigation  of  rater 
sources  and  in  testing  the  suitability  of  the  water  for  use  by  the 
troops . 

In  war  water  may  be  contaminated  by  poison  gas,  pathogenic 
microorganisms,  or  bacterial  toxins  from  airplanes,  by  artillery  or 
mortar  fire,  or  by  clouds  containing  gas  or  pathogenic  microbes. 

Small  reser  oirs  are  in  the  greatest  danger  of  contamination  because 
it  is  relatively  easy  to  create  there  unhealthy  concentrations  of  gas 
and  pathogenic  microorganisms.  It  is  virtually  impossible  to  con¬ 
taminate  big  lakes,  rivers  with  abundant  xxater  and  swift  currents, 
and  large  reservoirs.  However,  local  pollution  by  sew  ge  from 
contaminated  areas  'Along  the  shore  is  quite  possible,  Hells  and 
reservoirs,  unless  protected,  may  also  become  contaminated.  Tubular 
wells  of  all  kinds  are  relatively  safe  from  contamination  by  gas  or 
pathogenic  microorganisms  (except  in  eases  of  sabot-age);  A  public 
water  system  can  be  contaminated  by  destruction  of  the  pipes  or  by 
sabotage. 

The  extent  of  pollution  of  water  by  poisons  depends  on  the 
nature  of  the  substances  and  their  state  of  aggregation.  Poisonous 
futes  and  vapors  are  not  dangerous  to  water;  liquid  poisons,  on  the 
other  hand,  may  pollute  the  water  for  a  comparatively  long  time. 

For  example,  mustard  gas  sinks  down  in  rater  and  slowly  dissolves, 
forming  thiodiglycol  and  hydrochloric  acid  (non-toxic  products). 

The  solubility  of  mustard  gas  in  water  is  slight  —  about  0,7 
ng/l.  The  rate  cf  hydrolysis  is  determined  by  its  content  in  water; 
with  ICO  mg/l  complete  hydrolysis  takes  nine  hours,  with  500  rag/l  the 
gas  is  found  in  water  after  2u  hours  and  more. 

Lewisite  dissolves  even  more  slowly  —  from  0.2  to  0.5  mg/l. 

Put  hydrolysis  is  quicker  and  toxic  products  are  formed. 

Oxidizability  and  chlorine  absorptive  power  are  important 
factors  to  be  determined  by  laboratory  analysis.  Mustard  gas,  lewisite, 
aiid  other  gases  are  organic  substances  which  greatly  Increase  the 
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oxidizability  ;x.d  chlorine  absorptive  power  of  unter.  The  amount  of 
chloride."  ray  increase  as  a  result  of  the  hydrolysis  cf  mustard  gas, 
lewisite,  and  other  gases  containing  a  chlorine  molecule. 

According  to  S,  S.-  Maksimenko,  the  oxidizability  of  water  in 
the  presence  of  mustard  gas  or  lewisite  (25  to  100  mg/l)  increases 
to  20  to  50  r.g./l  of  oztygen.  The  chlorine  absorptive  power  of  water 
increases  by  1  or  2  mg  of  chlorine  per  milligram  of  mustard  gas. 

Sources  of  Water 

Sanitary  rcr.onnnir.sr.ncc ,  There  cun  be  no  sound  water  supply 
system  in  thc'ficld  lJitnout  careful  sanitary  reconnaissance.  The 
purpose  of  this  reconnaissance  is  to  obtain  all  the  data  needed  to  plan 
the  purification,  dis infect ion,  and  decontamination  of  water.  It  is 
organized  in  accordance  with  the  conditions  prevailing  among  the 
personnel  of  combined  arms  unit  reconnaissance  or  by  sending  out  a 
special  party  including  members  of  the  medical  service. 

The  mission  of  sanitary  reconnaissance  is  to:  (a)  collect  all 
the  data  needed  to  ensure  the  quickest,  simplest,  and  safest  way  of 
supplying  the  troops  with  water;  (b)  make  a  sanitary-epidemiological 
investigation  of  the  inhabited  locality  in  which  the  water  is  located; 
(c)  .rake  a  sanitcry- topographic,  radiological,  and  chemical  (for  poison 
gas)  examination  of  the  water  and  surrounding  terrain;  (d)  determine 
the  quality  of  the  water  and  its  suitability  for  drinking  ar.d  other 
purposes;  (e)  ascertain  the  need  of  purifying,  disinfecting,  and 
decontaminating  the  water. 

In  choosing  a  source  of  water  for  troops,  it  is  necessary  to 
check  for  the  presence  or  absence  of  radioactive  substances  and  poison 
gas,  distance  from  polluted  places,  rate  of  f low,  ease  and  speed  with 
uhich  equipment  can  be  installed  and  camouflaged. 

Inspection  of  a  source  of  water  begins  with  exploration  of  the 
surrounding  terrain  to  discover  possible  foci  of  contamination  by 
pciscn  gas  or  radioactive  substances.  Special  attention  must  be  paid 
to  all  hygienically  dangerous  objects  that  might  pollute  the  water  by 
surface  run-off  or  by  seepage  through  porous  soil. 

After  the  surrounding  terrain  has  been  explored,  the  water 
sources  rust  be  analyzed  radiologically  and  chemically.  If  it  is 
found  to  be  contaminated  by  a  radioactive  substance  or  poison  gas, 
an  appropriate  notation  is  made.  Such  water  may  not  be  used  until 
it  is  purified  and  decontaminated.  VJhen  territory  is  recaptured  from 
the  enemy,  account  must  be  taken  of  the  possibility  that  the  water  has 
been  mined  or  deliberately  contaminated. 

An  unusual  odor  or  color,  presence  of  dead  fish  or  other  marine 
creatures  are  signs  of  poisoning.  It  is  not  recommended  that  the  taste 
of  the  water  be  determined  if  atomic,  bacteriological,  or  chemical 
weapons  have  been  used.  It  must  be  borne  in  mind  that  some  poison 
gases  and  all  radioactive  substances  do  not  change  the  external  char¬ 
acteristics  or  taste  of  water. 


A  sum tary  examination  of  sources  of  uEtCi  mu 5 1  first  det«j.mins 
whether  atomic,  chemical,  or  bacteriological  weapons  have  been  used 
in  the  particular  sector  of-  the  front. 

The  quality  of  water  may  also  be  affected  by  tn».  following: 

(a)  acute  intestinal  infections  and  other  water-hornc  diseases 
among  the  population  and  military  units  using  this  water; 

(b)  cpi zooties  among  domestic  animals  and  rodents  in  the  area; 

(c)  unsatisfactory  sanitary  condition  of  the  nearby  inhabited 
localities. 

The  report  mentions  the  results  of  the  epidemiological  survey 
of  the  region  or  inhabited  locality,  describes  the  characteristics 
of  the  source  of  \;ater,  and  presents  the  data  obtained  from  a  radio¬ 
logical  and  chemical  analysis  of  the  water.  In  addition,  it  gives 
the  reconnaissance  findings,  sanitary  conclusions  concerning  each 
source  of  uatcr  inspected,  and  mentions  the  most  suitable  sources  for 
supplying  the  troops.  All  these  data  are  entered  on  an  index  card 
more  or  less  as  follows: 

-  name  of  source  of  water  or  its  number  in  some  system; 

-  sice,  amount  of  water  or  capacity  of  the  source; 

-  short  description  of  the  source; 

-  analysis  number  and  evaluation  of  the  quality  of  the  water. 

Determination  of  the  flow.  Sanitary  reconnaissance  must  estimate 

the  amount  of  water  in  order  to  provide  a  rough  idea  of  whether  there 
is  enough  to  satisfy  the  needs  of  the  unit  and  its  subdivisions  for 
drinking,  preparation  of  food,  housekeeping,  and  technical  requirements. 

The  discharge  of  water  (amount  flowing  per  unit  of  time)  in 
large  springs  and  brooks  (up/  to  5  liters/sec)  is  determined  by  means 
of  a  pail  placed  under  the  stream  in  such  a  way  as  to  catch  the  entire 
flow.  It  Is  recommended  that  holes  be  dug  or  earthen  dams  made  in 
the  river  bed  for  convenience  in  filling  the  container.  The  time  it 
takes  to  fill  the  pail  or  other  vessel  of  known  capacity  is  ascertained 
from  the  second  hand  of  a  watch.  The  flow  rate  is  found  by  dividing 
the  size  of  the  container  by  the  time  required  to  fill  It. 

The  discharge  of  water  in  rivers  arid  brooks  is  determined  from 
the  formula  (Manual  on  Field  Supply  of  Water  to  Troops) 

Q  •  0.5bhv, 

where  Q  is  the  discharge  of  water  per  m3/scc;  b  is  the  width  of  the 
stream  in  m;  h  is  the  maximum  depth  of  the  water  in  m  at  the  place  where 
the  width  is  measured;  v  is  the  rate  of  flow  per  m/sec. 

The  flow  rate  in  a  river  or  brook  is  determined  by  means  of  a 
float  placed  on  the  water.  The  time  it  takes  for  the  float  to  pass 
between  two  p reviously  measured  points  on  the  bank  is  noted  on  a  watch 
with  a  second  hand. 

The  amount  of  water  in  lakes  and  ponds  is  roughly  determined  from 
the  formula 
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where  1.'  is  the  volume  uf  water  in  m^;  a  is  the  average  length  of  the 
lake  or  pood  in  ra;  b  is  th?  average  width  in  :i;  h  is  the  maximum  depth 
of  the  water  in  the  lake  or  pond  in  m. 

The  amount  of  water  Jr.  a  shaft  well  is  found  hy  multiplying  the 
area  of  a  section  of  the  vc.'l  hy  the  height  of  the  column  cf  water. 

In  the  ease  cf  a  circular  section,  first  the  diameter  of  the 
opening  is  determined,  cl.cn  the  sectional  area  using  the  formula 
i'-.  The  number  thus  obtained  is  multiplied  by  the  height  of  the 
column  of  water  to  give  the  amount  of  water  in  the  well. 

The  output  of  shaft  wells  may  be  ascertained  by  emptying  the 
water  with  a  punp,  belt  hoist,  or  palls.  The  tine  required  for  the 
water  to  reach  the  original  level  is  noted.  The  output  in  n^/hr  is 
then  found  by  dividing  the  volume  of  water  entering  the  well  by  the 
tine. 

Sanitary  inspection-  The  purpose  of  inspecting  a  source  of 
water  isle  dcwcct  possible  foci  of  pollution.  Sanitary  inspection 
enables  us  to  establish  the  relationship  between  epidemiological  and 
sanitary -technical  characteristics  of  the  source  and  the  data  obtained 
from  analyzing  the  water.  It  helps  in  evaluating  the  data  of  chemical 
and  bacteriological  analysis  of  the  water,  in  correctly  planning 
sanitary  protection,  and  in  Instituting  measures  to  render  the  source 
heal-,  'f.ul* 

In  wartime  the  data  obtained  by  sanitary  inspection  must  be 
supplemented  by  the  results  of  laboratory  analysis  of  the  uatcr.  This 
is  absolutely  essential  due  to  the  threat  of  radioactive,  chemical,  and 
bacterial  contamination. 

An  organoleptic  examination  of  the  water,  which  makes  it  possible 
to  determine  its  transparency,  color,  taste,  and  odor.  Is  likewise 
necessary,  Uatcr  rendered  turbid  by  an  admixture  of  mineral  substances 
is  r.ot  dangerous.  However,  the  presence  of  suspended  matter  of  organic 
origin  suggests  the  possibility  of  poison  gas  contamination.  Opalescence 
in  the  absence  of  sediment  is  highly  suspicious.  Water  colored  by 
organic  substances  also  calls  for  caution.  The  odor  given  off  by 
water  heated  to  kO  or  50°  can  be. easily  recognized;  it  may  indicate 
pollution  or  the  presence  of  some  poison  gas. 

Odor  and  taste  can  be  appraised  on  a  six-point  system 

0  -  no  odor; 

1  -  odor  detected  by  an  experienced  laboratory  technician; 

2  -  odor  perceptible  if  the  attention  of  a  consumer  is  called 

to  it; 

3  -  odor  detected  by  a  consumer,  bat  docs  not  cause  him  to 
complain; 

li  -  odor  causing  a  consumer  to  complain; 

5  -  water  unsuitable  for  drinking  owing  to  unpleasant  odor. 

A  sanitary  evaluation  of  water  and  the  source  necessarily  includes 
a  determination  of: 

(a)  suitability  of  the  water  for  the  various  needs  of  the 
military  unit; 


(b)  necessity  and  nature  of  measures  to  purify  and  decontaminate 
the  water; 

(c)  amount  of  work  involved  In  making  the  sanitary-technical 
arrangements  for  using  the  source  of  water  (cleaning  and  repair  of  the 
well,  protection  against  pollution). 

The  final  appraisal  of  the  quality  of  the  water  must  be  based 
on  a  consideration  of  all  the  data  derived  from  the  epidemiological, 
sanitary-topographic,  and  technical  examination  of  the  source. 


Laboratory  Analysis  of  Uatcr 


Hater  was  analyzed  and  appraised  in  a  laboratory  for  the  first 
time  during  the  Russo-Japanese  liar.  Disinfection  and  sanitation  detach¬ 
ments  attached  to  amy  corps  had  laboratory  equipment  to  make  chemical 
and  bacteriological  analyses.  However,  due  to  the  imperfect  laboratory 
equipment  of  the  detachments  samples  were  sent  for  complete  analysis  to 
Harbin,  where  the  hospital  laboratory  of  the  field  army  was  located. 

The  mobile  disinfection  and  sanitation  detachments  usually  determined 
the  chemical  indicators  of  pollution  (ammonia,  chlorides,  nitrites, 
and  nitrates). 

During  IJorld  Uar  I  the  network  of  hygienic  and  bacteriological 
laboratories  grew  considerably.  Besides  army  and  front  laboratories, 
there  were  the  mobile  (including  railroad)  laboratories  of  the  All- 
Russian  Union  of  Cities,  All-Russian  Zemstvo  Union,  and  Red  Cross. 

The  troops  had  dry  Kamenskiy  reagents  in  tablet  form  which  made  it 
possible  to  make  a  chemical  analysis  of  the  water  on  the  spot  or  at 
the  source.  As  tine  went  on  bacteriological  analysis  became  quite 
common  because  of  the  substantial  increase  in  intestinal  infections 
among  troops  in  the  field. 

At  the  beginning  of  World  liar  II  the  Soviet  Army  disposed  of 
regimental  laboratory  kits  for  making  a  chemical  analysis  of  water 
right  at  the  source.  These  kits  made  it  possible  to  determine  the 
presence  of  chemical  indicators  of  pollution  and  poison  gases. 

Army  laboratories  were  responsible  for  checking  the  completeness 
,  of  decontamination  and  for  making  a  preliminary  examination  of  water 
sources  to  determine  the  presence  of  poison  gas.  Control  of  the 
effectiveness  of  decontamination  was  largely  a  matter  of  ascertaining 
the  chlorine  requirement  of  the  water,  fixing  the  amount  of  active 
chlorine  in  preparations,  and  analyzing  the  water  for  residual  chlorine. 

At  least  one  liter  of  water  is  sent  to  the  laboratory  for 
analysis  of  the  poison  gas  content.  A  certificate  containing  all 
pertinent  data  is  enclosed  with  the  sample* 

Wacer  samples  must  be  sent  to  the  laboratory  as  soon  as  possible* 
Hence,  the  time  the  samples  are  taken  must  be  coordinated  with  shipping 
conditions*  Speed  is  particularly  important  in  connection  with  analysis 
for  readily  hydrolyzed  poison  gas  or  for  bacterial  content* 
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If  the  wat cr  cornet  be  promptly  sent  to  tlie  laboratory,  it  is 
kept  cn  icc  or  in  a  themes  bottle  and  tl>en  sent  on  that  way  for 
tooting. 

Uatcr  containing  radioactive  isotopes  with  a  brief  half-life 
(radioactive  sodium  with  a  hall-life  of  lu.8  hours)  is  also  rushed 
to  t;ic  laboratory.  It  must  be  remembered  that  the  processes  of  radio¬ 
active  disintegration  simply  cannot  be  delayed.  That  is  why  uatcr 
scheduled  fer  radiometric  examination  has  to  be  processed  immediately. 

In  order  to  evaluate  the  degree  of  danger  presented  by  water 
containing  radioactive  substances, one.  must  know  the  specific  activity 
of  the  uatcr,  composition  of  the  radioactive  isotopes,  nature  and 
c;stcnt  of  use  of  the  water  by  the  troops.  The  degree  of  danger  will 
depend  on  whether  the  water  is  to  be  used  for  drinking  and  cooking, 
housekeeping  and  technical  needs,  sports  and  training  purposes,  whether 
the  source  is  to  be  used  for  a  long  or  short  period  of  time,  and  whether 
the  specific  activity  of  the  water  Is  high  or  lot;. 

In  malting  a  hygienic  appraisal  of  uatcr  containing  radioactive 
substances,  one  must  be  guided  by  the  maximum  permissible  limits  of 
radioactive  contamination  with  due  regard  for  the  purpose  and  length 
of  titti  it  is  to  be  used. 

The  final  decision  as  to  the  usefulness  of  contaminated  water 
is  r.  .ched  after  inspection  of  the  source.  Besides  the  water  itself, 
the  organisms  ar.d  plants  living  there  as  well  as  bottom  sediments  must 
be  examined.  This  is  done  when  the  concentration  of  radioactive  sub¬ 
stances  in  the  water  is  high  and  there  are  no  other  sources  .n  the 
vicinity.  If  the  level  of  radioactivity  is  within  permissible  limits, 
the  ‘water  can  be  used  for  the  time  indicated  in  special  instructions. 

If  the  level  is  above  permissible  limits,  the  water  has  to  be  decon¬ 
taminated. 

It  is  a  characteristic  of  radioactive  contamination  that  the 
water  shows  no  external  signs  of  changed  properties  detectable  by 
organoleptic  tests  or  chemical  analysis.  It  is  impossible  to  observe 
any  changes  by  examining  the  banks  or  bottom.  Sor  are  there  any 
perceptible  modifications  in  the  phytoplankton,  wooplankton,  water 
flora  or  fauna. 

Samples  of  sediment  are  taken  from  the  bottom  of  a  river  or 
lake  by  means  of  a  glass  jar,  scraper,  or  bucket.  In  the  event  that 
it  is  necessary  to  Obtain  samples  without  destroying  the  structure 
of  the  bottom  deposits,  special  devices  (the  kind  employed  to  collect 
radioactive  soil)  arc  used. 

Besides  water  and  bottom  deposits,  the  complete  appraisal  of 
radioactive  contamination  requires  samples  of  fouling  organisms  and 
plants,  collusks,  and  crayfish  (at  least  50  g  of  dried  sample).  The 
samples  are  collected  by  hand  or  with  tfc  help  of  some  device.  The 
object  of  investigation  is  carefully  rinsed  in  water  to  remove  rvy 
radioactive  residue. 
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Phytoplankton  and  zooplankton  arc  good  indicators  of  radioactive 
contamination  of  uatcr.  Semples  of  plankton  arc  collected  with  a 
plankton  net  in  the  form  of  a  cylindrical  or  conical  sack.  The  a  mount 
of  plankton  must  be  as  large  as  possible.  The  samples  arc  preserved 
in  a  It  to  $%  solution  of  formalin. 

It  Is  also  important  to  analyse  this  benthos  and  fouling  (peri¬ 
phyton)  specimens,  which  arc  other  good  indicators  of  radioactive 
contamination.  Benthic  organisms  frequently  found  in  rivers  and  lakes 
include  molluslts  (fresh-water  mussel,  mollusk  Linnaeus) , 

Samples  of  benthos  must  be  collected  at  places  where  the  river 
flows  swiftly.  The  periphyton  is  scraped  from  a  bank  or  bridge. 

Crayfish  and  fish  for  radiometric  analysis  may  be  caught  by  any  method 
available  under  field  conditions. 

Plankton,  benthos,  periphyton,  fish,  and  crayfish  samples  are 
preserved  in  a  h  to  5%  solution  of  formalin.  Large  fish  arc  preserved 
by  injecting  formalin  into  the  muscle  belly. 

Deep  underground  water  nay  contain  compounds  of  uranium,  radon, 
or  radium.  The  presence  of  natural  radioactive  elements  In  water  is 
sometimes  used  to  locate  deposits  of  uranium  ore. 

Contamination  of  underground  water  by  radioactive  isotopes  is 
very  rare.  Artificial  isotopes  can  get  into  artesian  wells  only  if 
they  cone  Into  contact  with  a  source  of  radioactive  contamination  through 
a  crack  in  rocky  soil.  Contaminants  may  get  into  a  tubular  well  from 
above  if  it  is  not  hermetically  sealed  on  top.  Sometimes  the  cause  of 
radioactive  contamination  of  underground  uater  is  the  entrance  of  a 
radioactive  substance  into  a  well  during  coloration  of  oil-bearing 
strata.  During  a  war  one  must  keep  in  mind  the  possibility  of  radio¬ 
active  contamination  of  water  in  a  tubular  well  through  an  air  lift  when 
radioactive  aerosols  are  present  at  the  place  of  air  intake  by  a 
compressor. 

The  danger  of  radioactive  contamination  of  shaft  wells  is  much 
greater.  During  World  Uar  II  it  was  frequently  demonstrated  experi¬ 
mentally  that  the  major  cause  of  bacterial  pollution  of  water  in  shaft 
wells  is  the  seepage  of  impurities  frem  above. 

If  the  soil  around  a  veil  is  polluted,  one  can  expect  that  radio¬ 
active  substances  will  get  into  the  veil.  Less  probable,  but  by  no 
means  impossible,  is  the  entrance  of  radioactive  impurities  through 
soil  that  has  good  filtration  and  weak  sorption  properties. 

Sanitary  Protection  of  Sources  of  Uater 

The  sanitary  protection  of  sources  of  water,  particularly  during 
wartime,  is  an  extremely  important  part  of  the  water  supply  system  in 
the  field.  In  Uorld  Uar  H  instances  of  deliberate  pollution  and 
infection  of  wells  were  frequently  noted.  That  is  why  the  protection 
of  sources  of  water  allocated  to  troops  and  rear  installations  is  so 
important. 


I'ca'surcs  have  to  be  taken  to  prevent  the  crater  from  becoming 
contaminated  by  radioactive  substances,  poison  gas,  or  pathogenic 
microorganisms  as  a  result  of  enemy  action.  Accordingly,  sanitary 
protective  zones  arc  set  up  W»v»re  every  activity  is  excluded  that 
r.ight  contaminate  the  water  or  impair  its  quality.  During  hostilities 
it  is  essential  to  provide  strict  protection  for  bodies  of  water  and 
adjoining  territory,  water  supply  points,  conduits,  disne/un  table 
apparatus,"  reservoirs,  and  means  of  transporting  water.  Strangers 
arc  absolutely  forbidden  to  enter  a  sanitary  protective  zone. 

The  list  cf  specific  measures  must  be  drawn  up  officially  in 
connection  with  or  combined  with  an  indication  of  the  limits  cf  each 
zone  and  the  persons  do  tilled  to  exercise  sanitary  supervision*  System¬ 
atic  control  of  the  purity  of  the  water  is  the  responsibility  of  army 
and  front  laboratories. 

The  conditions  of  modem  war  require,  in  addition  to  sanitary 
pro'  cction  of  the  sources  of  water,  the  adoption  of  measures  to  prevent 
then  fren  becoming  contaminated  by  pcison  gas,  radioactive  substances, 
and  pathogenic  substances* 

It  is  recommended  that  shaft  wells  be  protected  by  the  use  of 
ccmr.uni eating  trenches.  For  this  purpose  a  trench  is  widened,  its 
walls  insulated,  end  a  cover  provided  (Figure  30).  If  it  is  impossible 
to  b.ild  a  sb  Iter,  the  well  is  provided  with  a  water-tight  lid. 

Straw  mats  or  snow  may  be  placed  on  the  cover  of  a  well  to  keep 
it  warn  in  the  winter.  In  the  summer  it  can  be  protected  by  a  canvas 
auning  or  tent.  An  awning  of  whatever  material  is  at  hand  also  must 
be  placed  over  tl.w  of  a  tubular  well.  A  recess  dug  into  trenches 
for  a  tubular  well  is  covered  on  top  with  a  layer  of  day  and  earth. 

If  shaft  wells  are  contaminated  by  radioactive  substances  or 
poison  gas,  they  must  be  decontaminated  and  degassed.  Accordingly, 
mud  end  sand  are  scraped  from  the  bottom  of  the  wells.  Then  ever  a 
long  period  of  time  water  is  pumped  or  bailed  out  and  its  activity 
repeatedly  determined  and  gas  content  analyzed.  The  sides  of  tiie 
crib  arc  carefully  washed  before  the  pumping  begins  and,  if  necessary, 
the  crib  is  scoured.  To  avoid  the  seepage  of  radioactive  impurities 
and  the  entrance  of  gas  from  the  surface,  it  is  recommended  that  a 
layer  of  earth  5  to  10  cm  thick  be  reroved  within  a  radius  of  1$  to 
20  n. 

A  layer  of  earth  is  removed  fren  the  side  walls  and  surroundings 
of  a  spring  within  a  radius  of  1$  to  20  m  ir  the  process  of  decontam¬ 
inating  and  degassing  it. 

Protective  measures  are  easily  carried  out  in  connection  with 
tubular  and  shaft  wells.  It  is  more  difficult  to  prevent  the  contami¬ 
nation  of  open  water,  especially  smell  lakes,  where  it  is  fairly  easy 
to  create  a  high  concentration  of  poison  gas  and  radioactive  substances. 
Such  sources  must  be  kept  under  rigid  surveillance  by  medical  personnel. 
They  must  also  be  guarded  against  pollution  by  discharges  from  decon¬ 
tamination  stations. 
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After  an  attack  with  atomic  and  chemical  uea^xins  the  water  of 
all  sources  exposed  to  poison  gas  arid  radioactive  substances  is  analyzed 
in  the  laboratory.  ■ 

tfntcr  sources  are  protected  against  radioactive  contamination 
by  tlx  disposal  of  radioactive  waste  in  the  vicinity  of  the  water  and 
water  supply  stations  (spent  carboferrogcl,  exhausted  ionites,  sediment 
after  coagulation,  etc.). 

Hygienic  Requirements  for  'later 

Any  sources  nay  be  used  for  troops  provided  that  the  water  meets 
basic  hygienic  requirements  with  respect  to  content  of  radioactive 
substances,  poison  gas,  pathogenic  microorganisms,  and  bacterial  toxins. 

The  requirements  are  particularly  rigid  for  water  intended  for 
drinking,  cooking,  and  bathing  purposes. 

Radioactive  substances,  war  93s,  pathogenic  microorganisms,  or 
bacterial  toxins  must  not  be  present  in  drinking  water. 

In  forested  and  swampy  areas  the  oxidizability  of  water  may  be 
increased  to  10  ng/l  or  more  as  long  as  its  content  of  organic  matter 
is  of  natural  origin. 

For  steppe,  mountain,  and  desert  regions  the  Manual  for  Field 
Supply  of  t.'ater  to  Troops  sanctions  on  increase  in  the  content  of  mineral 
salts  up  to  the  limits  of  taste  perceptions  chlorides  -  300  mg/l^ 
sulfates  -  5 00  ng/l,  hardness  -  up  to  70°. 

Under  tar  conditions  guidance  for  water  obtained  after  purifi¬ 
cation  may  be  sought  in  the  standards  cited  in  Table  11  (GOST  [All- 
Union  State  Standard]  287U-5U). 

TASLE  11 


TV.  fo 


j'icvti&uju  quantity 
mg/l 


Conner  5-0 

Zinc  5.0 

Fluorine  1.5 

Iron  0.3 

Lead  0.1 

Arsenic  0.05 

Compounds  containing  phenol  0.001 


Transparency  of  treated  water  by  type  has  been  established  at 
30  cm;  general  hardness  -  not  in  excess  of  7  ng/equiv. 

Content  of  residual  chlorine  after  chlorination  -  from  0.3  to 
0.5  mg/l. 

•  The  amount  of  chlorides  in  water  to  be  used  for  drinking  and 
cooking  nay  be  around  300  rag/l.  Dr.  P.  I.  Yeres fko  described  a  case 
wr.cre  only  salt  water  from  the  Black  Sea  (17  to  18.52  salinity)  was 
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used  for  3it  davr.  with  a  daily  consumption  of  1.5  liters  per  nan.  G, 
Armstrong  bcliivss  that  sea  water  can  fce  used  fer  a  long  tine  if  60# 
fresh  water  is  added, 

7  ho  feasibility  cf  using  salt  water  for  sanitary-hygienic  purposes 
has  new  been  amply  demonstrated  — •  personal  cleanliness  and  laundering 
of  clothes  cap  laying  a  special  soap.  Clothes  tisus  laundered  must  he 
rinsed  in  fresh  water.  Salt  water  can  also  be  used  for  decontamination, 

Experience  h*.s  shown  that  pure  salt  water  can  be  used  to  prepare 
potato  sc  ip  with  neat,  fish,  or  vegetables,  rice  soup,  fish  bouillon 
with  potatoes  and  culinary  roots,  pearl-barley,  barley,  millet  and 
other  soups,  and  in  the  baking  of  bread  arid  other  grain  products.  The 
soups  chculca’t  he  cooked  too  long  tc  prevent  excessive  concentration 
of  salt  (V„  Yaoitskiy). 

The  presence  of  radioactive  substances  In  water  above  permissible 
limits  makes  it  dangerous  for  drinking,  cooking,  washing,  laundering, 
and  technical  purposes. 

However,  the  harsh  circumstances  of  war  may  nake  it  necessary  to 
use  contaminated  water  for  some  time*  The  tine  will  vary  with  the  level 
of  water  activity.  According  to  foreign  data,  the  possibility  of  drink¬ 
ing  usher  containing  radioactive  isotopes  for  10  to  30  days  is  determined 
by*  the  following  indicators  (Table  12,  taken  from  Nucleonics,  Ho  9,  1951) • 


TADLE  12 


Permissible  amounts  of  a  mixture  of  radioactive  fission 
products  in  drinking  rater 


Type  of  radiation 
emitted  by  isotopes 


Permissible  concentration  in  microcuries 

per  ml  immediately  after  a  blast _ _ 

Duration  of  consumption  Duration  of  consumption 
(with  acceptable  risk)  (with  safety) 


10  days 


-  radiation 


9-iO"* 


dt  -  radiation 


5*10"3 


30  days  10  days  30  days 
3-10’2  3.5*10*3  l,l»10~3 

1.7*10"3  2»10*^  6.7*10^ 


(D.  Garsh,  5.  Tsirro,  and  A,  Dal*) 


Total  permissible  -activity  in  drinking  water  after  an  atomic  blast 


Duration  of  consumption  Beginning  of  consumption  Total  permissible 

^'•activity  (in 
micro curies  per  ml) 


10  days 


0.5  day  after  the  blast  1,6*10"* 
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TABLE  12  (continued) 

10  days  1  day  after  the  blast  6* 10“2 

“  2  «  «*  «  »  2.1i»10“2 

«  10  o  «  "  «  1»1CT2 

It  must  be  borne  in  Rind  that  the  total  activity  of  the  uater 
expressed  in  microcurics  per  unit  of  volume  docs  not  give  a  true 
picture  of  the  danger  to  nan  resulting  fren  its  consumption.  It  is 
well  known,  for  example,  that  I4O  mg  of  plutonium  is  extremely  dangerous, 
whereas  LO  ng  of  radioactive  iodine  is  not  too  significant. 

Water  for  bailing  bread,  processing  food  products,  cooking,  uashing 
of  dishes,  etc.,  nust  not  contain  radioactive  substances  or  poison  gas 
above  the  permissible  Unit,  pathogenic  microorganisms,  or  toxins*  As 
far  as  physical  properties  (tran: parency,  color)  and  salt  composition 
arc  concerned,  the  requirements  may  be  less  rigorous. 

Uater  for  uashing,  showering ,  and  laundering  of  clothes  must  not 
contain  radioactive  substances  or  poison  gas  above  the  permissible  level. 
Extremely  hard  uater,  which  uses  up  a  great  deal  of  s  oap  and  makes 
washing  and  laundering  difficult,  is  undesirable. 

Drinking  water  containing  more  than  10  intestinal  bacilli  per 
liter  or  more  than  100  microorganisms  per  ml  must  be  disinfeoted  by 
boiling  or  chlorination. 

It  is  well  to  remember  that  the  use  of  pathogenic  microflora 
by  the  eneny  may  render  uater  dangerous  for  the  troops  despite  the 
presence  of  a  favorable  coli  titer  and  lack  of  a  significant  number 
ox  microorganisms. 

The  quality  of  the  water  is  scarcely  evaluated  any  more  from  the . 
number  of  colonies.  Such  a  count  has  conditional  significance  as  an 
indicator  of  changes  in  the  water  from  a  particular  source  due  to  local 
conditions.  Even  less  significant  is  the  salt  composition,  which  may 
vary  markedly  in  accordance  uith  geographic,  geologic,  and  climatic 
factors. 

Uonas  of  Uater  Consumption 

The  water  supply  plan  for  troops  under  battle  conditions  must  be 
worked  cut  according  to  water  consumption  norms.  These  norms  must  not 
be  regarded  as  fixed  for  all  combat  situations.  Experience  at  the  front 
generally  leads  to  substantial  modifications  depending  on  the  nature  of 
the  combat  operation,  presence  and  quality  of  sources  of  water,  nature 
and  method  of  feeding  the  troops,  time  of  the  year,  etc. 

Estimates  of  daily  uater  requirements  in  liters  per  man,  as 
specified  in  the  Instructions  for  Uater  Supply  Planning,  are  presented 
in  Tables  13  and  lb. 


81 


* 


'  TABLE  13 

ESTHETES  CF  UK TEE  CC^UMPTIOI!  21  RE$IDEi'!TIAL  QUARTERS, 
BUUfE  HALLS,  AND  BA15ERIES* 


Type  of  uuter  consumption 


Ilonas  of  water  consumption  per 
day  per  aan  (In  liters') 

In  objects  with  in  objects  without 

drain  pipes  drain  pipes 


In  residential- garters: 

-  for  washing 

-  for  keeping  the 

quarters  clean 

-  for  flushing  toilets 

In  mess  halls: 

-  for  drinking 

-  for  cooking,  processing 

preducts,  washing 
dishes,  etc. 

In  a  bakery 


TABLE  lii 

ESTLiATSS  CF  HATER  COISUTTiai  3U  HOSPITALS, 
AID  STATIONS,  BATHS  AHD  LAUNDRIES* 


Type  of  water  consumption 


Doras  of  water  consumption  per 
day  per  wan  (in  liters) 
in  objects’  with  in  objects  without 

drain  pipes  drain  pipes 


In  hospitals,  and  aid  stations 
on  the  basis  of  250  1  a  day  per 
bed  with  2£  of  the  beds  from 
the  number  of  patients  250*2 

”W 


In  a  bath,  at  the  rate  of  h 
visits  a  month,  with  25  bathing 
days,  average 
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TABLE  111  (continued) 


O 

O 


In  a  laundry,  on  the  basis  of  9 
kg  of  clothing  per  nan  a  month, 
v:ith  25  washing  days,  consumption 
per  kg  of  dry  clothing  per 
washing : 

(a)  with  hand  laundering  35  1  —  13 

(b)  with  machine  laundering  60  1  22  — 

■“From  the  Instructions  for  Hater  Supply  Planning,  Vocnizdat,  19ii8. 

One  liter  of  uatcr  is  used  up  in  baking  one  kilogram  of  bread 
in  a  field  bakery. 

Forty-five  liters  are  calculated  for  a  bath  (shower)  per  nan. 

The  sane  amount  of  uatcr  is  required  by  one  nan  for  personal  hygiene. 

Uith  hand  laundering  one  set  of  linen  requires  35  liters  of 
water,  60  liters  with  machine  laundering. 

In  a  field  slaughterhouse  150  liters  of  water  are  expended  per 
head  of  cattle,  50  liters  for  each  sheep  or  goat. 

means  of  Storing  and  Transporting  Water 

Hater  is  stored  and  transported  in  the  field  in  authorized 
receptacles  of  rubberised  cloth  and  other  kinds  cf  available  containers 
suitable  for  this  purpose.  Authorized  receptacles  (Figure  31)  for 
storing,  treating, and  transporting  water  at  the  disposal  of  engineer 
troops  of  the  Soviet  Array  are  listed  in  Table  15. 

TABLE  15 

Type  of  receptacle 


Uineskin,  12.5  liter  capacity 
(R3-12c5) 


Sack-barrel,  ICO  liter  capacity 
(Se-100) 


Uccklcss  cloth  receptacle,  100 
liter  capacity  (BTR-ICQ) 


Purpose  of  receptacle  and  salient 

data 

Used  by  a  soldier  to  carry  water 
or  to  be  transported  by  pack 
animal.  The  pack  outfit  consists 
of  it  skins.  Weight  1.2  kg 

Used  to  store  and  transport  water 
by  automobile  (2it  items).  Height 
6  kg 

Used  to  store,  treat,  and  transport 
water.  Height  5  kg 
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TABLE  15  (continued) 

Receptacle,  6,000  liter  capacity  Intended  t.o  store  and  treat  water, 
(he  >6,000)  Weight  60  kg 


Receptacle -tank,  i,2C0  liter 
capacity  (r.Ts-1 ,2C0) 

Rstal  tar.k  truck 


Intended  to  transport  and  store 
water.  Weight  35  kg 

Used  to  transport  water 


Water  may  be  transported  In/  plane  or  helicopter  in  RTs-1, 200 
tonics,  RE-100  sack- barrels,  DT.1-100  receptacles,  and  20  liter  fuel 
cars.  Water  nav  be ‘dropped  free  a  plane  (by  parachutes)  in  a  special 
IL-T2h-120  container  with  a  320  liter  capacity.  Sanitary  inspection 
of  the  container,  cleanliness,  and  disinfection  is  the  responsibility 
of  the  radical  service. 

Before  disinfection  receptacles  and  tanks  arc  carefully  cleaned 
and  washed.  They  arc  then  filled  with  water  to  which  a  $%  solution 
of  chlorinated  line  has  been  added  in  suff  icient  amounts  to  make  a 
concentration  of  active  chlorine  of  at  least  20  mg/1.  The  water  is 
sti-red  and  then  left  alone  for  30  minutes.  The  containers  are  emptied 
end  rinsed  with  water  until  the  chlorine  odor  disappears.  The  cloths 
and  covers  of  the  RE-SCCC  are  disinfected  by  being  rubbed  with  rags 
dipped  in  a  5 %  solution  of  chlorinated  lime. 

The  container  for  storing  boiled  water  must  always  be  covered. 
Water  is  drawn  through  faucets  for  analysis.  Boiled  water  is  not  stored 
more  than  2j  hours;  if  it  is  necessary  to  extend  the  time,  the  water  has 
to  be  chlorinated. 

Improvised  containers  obtained  from  local  authorities  or  borrowed 
from  the  population  must  be  cleaned  and  disinfected  with  a  $%  solution 
of  chlorinated  lime  under  the  supervision  of  medical  personnel  before 
they  arc  used. 

Supplies  of  drinking  water  must  be  stored  in  closed  containers 
and  adequately  protected  against  infection  and  contamination  by  radio¬ 
active  substances  or  poison  gas. 

Water  must  be  chlorinated  if  it  is  to  be  stored  for  any  length 
of  time.  Chlorination  is  done  in  such  a  way  tliat  there  is  a  minimum 
of  0.3  mg/i  of  residual  chlorine  in  the  uater  and  a  maximum  of  0.5  mg/l. 
This  requires  daily  checking  of  the  amount  of  residual  chlorine  and 
compulsory  analysis  before  it  is  supplied  to  the  consumer.  If  the 
content  is  above  0.5  *ng/l,  the  water  is  dechlorinsted.  Water  to  be 
transported  for  some  distance  is  also  treated  with  chlorinated  lime. 

During  wartime  odor  may  be  used  as  a  test  for  chlorine  in  the 
absence  of  indicators.  The  presence  of  chlorine  indicates  that  the 
water  is  safe. 

Field  kitchens  and  thermos  bottles  intended  for  the  delivery 
of  hot  food  nay  be  used  to  transport  water  to  the  troops. 
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Uatcr  is  sometimes  stored  in  the  field  in  reservoirs  dug  into 
heavy  clay  or  rocky  soils.  The  sides  and  bottom  arc  lined  with  water- 
repellent  cloth.  The  facing  of  the  sides  is  brought  out  to  a  point 
10  to  20  cn  above  the  edge.  Sheds  are  placed  over  the  reservoirs 
as  a  protection  against  pollution  and  heating  of  the  water  in  the 
summer;  they  arc  kept  warm  in  the  winter  with  straw,  pine  branches, 
or  snow.  Cloth  receptacles  and  water  barrels  are  kept  from  freezing 
by  being  moved  to  heated  tents,  huts,  or  dugouts. 

In  the  winter  water  Kay  be  shipped  without  heating  arrangements 
only  when  the  container  is  in  the  open  for  no  more  than  six  to  eight 
hours.  A  10  cu  layer  of  hay, pine  branches,  or  sawdust  on  the  body  of 
the  trucks  is  used  for  long-distance  transportation  of  water  in  non- 
rigid  containers  (RTs-1200,  RE-100).  Tanks  must  also  be  covered  with 
straw  mats,  pine  branches,  or  a  layer  of  snow  30  cm  thick.  Care  must 
be  token  while  the  containers  are  being  filled  to  prevent  the  insulating 
material  from  getting  wet.  In  freezing  weather  it  is  not  recommended 
that  a  rubber  container  with  a  small  amount  of  water  be  left  outside 
because  it  may  become  solidly  frozen. 

Improving  the  Quality  of  Hater 

Providing  troops  with  water  suitable  for  drinking  and  rooking 
is  one  of  the  oldest  problems  in  military  hygiene.  Every  military 
commander  in  the  past  fully  understood  the  importance  of  a  continuous 
supply  of  rater  uo  troops  on  the  march  and  in  bivouac.  Camp  sites 
were  alifays  chosen  with  a  view  to  the  accessibility  of  good  water  in 
adequate  amounts.  Fortresses  were  generally  built  near  sources  of  . 
water.  If  there  were  none,  wells  were  dug,  sometimes  very  deep.  The 
presence  or  absence  of  irate r  determined  the  line  of  march  of  military 

wiiv5  oTiu  alTiiCS* 

Efforts  have  been  made  from  time  immemorial  to  find  ways  of 
improving  the  quality  of  water  during  campaigns  when  it  was  necessary 
to  use  any  sources  that  might  be  available.  Water  purification  in 
the  pre-bacteriological  era  meant  clarification  so  that  a  great  deal 
of  attention  was  paid  to  the  search  for  filtering  media  and  devices. 

"When  troops  arc  stationed  in  a  country  without  good  water,  a 
variety  of  methods  must  be  used  to  make  poor  water  suitable  for  con¬ 
sumption,''  wrote  Akin  Charukovskiy,  one  of  our  oldest  military  hygienists. 
In  his  military  Field  radio ine  (1836)  he  described  various  ways  of 
improving  drinking  water  by  filtration  through  sand, 

T.  Lovits  (St.  Petersburg,  1791)  described  a  way  of  purifying 
water  with  powdered  coal  and  oil  of  vitriol  (sulfuric  acid). 

During  the  Patriotic  liar  of  1812  the  Russian  army  made  extensive 
use  of  filtration  through  soil.  A  small  channel  was  dug  very  close  to 
a  river  or  lake  and  connected  to  it  by  a  perforated  box  filled  with 
sand. 
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In  his  "Remarks  or.  ProLccU.ig  the  Health  of  Soldiers,*'  I. 

E:;cgel  s.i  Qlradbaok  ci  iT'.Ttvu^f  Helene,  St.  Petersburg,  1813)  described 
a  v:r.y  cf  purifying  uatcr~tnat‘He  specially  roca  mended  for  fortresses. 

71'.c  re ter  was  filtered  through  l,tuo  tapering  felt  or  crir.vas  sacks,  one 
l/ii  of  an  arshine  under  the  other.”  The  upper  sack  was  filled  with  sand, 
the  lo’..'er  with  powdered  coal.  Noteworthy  here  is  the  use  of  coal  to 
improve  the  quality  of  rater. 

Chankov.sk ly  discussed  a  method  of  purifying  water  involving 
the  use  of  a  mixture  cf  powdered  coal  and  pure  sand  as  filtering  material# 
Thus,  the  *  co'_li:ig,:  of  water  as  a  means  of  purification  and 
improving  its  taste  was  known  to  Russian  military  hygienists  160  years 
ago.  The  first  monograph  on  the  subject  was  published  by  T.  Lovits 
in  1791. 


Disinfection  of  'inter 


F.  G<  Novitskiy  suggested  the  disinfection  of  water  by  hydro¬ 
chloric  acid  with  subsequent  r.-eutralization  of  the  excess  by  soda. 

During,  the  1892-1393  cholera  epidemic  disinfection  by  hydrochloric 
acid  was  introduced  among  the  troops  by  army  order. 

The  use  of  concentrated  hydrochloric  acid  to  disinfect  water 
has  r-.ecntly  become  popular  again.  Sodium  bicarbonate  at  tlie  rate 
of  5  s/l  serves  to  neutralize  the  acid.  Treatment  with  hydrochloric 
acid  docs  not  free  water  from  viruses  or  Entamoeba  histolytica  cysts. 
Another  shortcoming  of  the  method  is  the  formation  of  comparatively 
large  amounts  of  sodiun  chloride.  However,  this  is  an  advantage  when 
the  troops  are  cn  a  march. 

The  first  attempts  at  working  cut  scientific  methods  of  dis¬ 
infecting  water  ir.  the  field  for  the  Russian  any  were  made  in  1903 
when  the  Scientific  Committee  for  Military  Medicine  set  up  a  special 
commission  to  select  a  method  of  purification.  At  the  beginning  of 
the  Russo-Japanese  War  the  Russian  army  had  no  safe  ways  of  treating 
water.  The  results  were  not  slow  in  coming,  for  "the  use  of  low  quality 
water  in  raw  form  was  the  main  cause  of  dysentery,  typhoid  fever,  and 
acute  gastrointestinal  inflammation,"  (The  War  with  Japan,  190b-1905» 

A  Sanitary-statistical  Sketch.) 

At  the” end  of  the  war  the  army  received  from  a  medical  supply 
house  320  large  and  l,!i20  small  kits  "to  purify  and  disinfect  water 
chemically „«  These  kits,  put  together  according  to  the  instructions 
of  Professor  Ye.  A.  Shepilevskiy,  contained  tablets  made  from  a  mixture 
of  1,312  ng  of  potassium  bromide  and  31^,5  mg  of  sodium  broaate 
(Ha2Br02).  Under  the  influence  of  hydrochloric  acid  each  tablet 
liberated  1,000  ng  of  free  bromine,  or  enough  to  disinfect  one  pail 
of  water  in  15  minutes.  The  excess  of  bromine  was  bound  by  tablets 
made  from  a  mixture  of  1,575  ng  of  sodium  thiosulfate  (k^SO^)  and  860 
mg  of  dry  sodium  carbonate. 


c 
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The  Shepilevskiy  tablets  sinplified  the  task  of  determining  the 
proportions  of  reagents  and  made  the  chemicals  portable.  This  was  the 
first  time  that  chemicals  were  used  in  tablet  form  during  a  war. 

The  typhoid  fever  and  cholera  epidemics  among  the  troops  in 
IJorid  War  I  forced  the  commanders  and  heads  of  the  medical  service 
to  turn  to  the  disinfection  of  water  chiefly  by  boiling.  In  1915 
chlorination  was  introduced  first  on  the  southeastern  front,  then  in 
the  other  sectors.  Somewhat  later  came  field  apparatus  for  chlorinating 
water  and  methods  of  test  chlorination  in  three  pails;  dosages  of 
chlorinated  line  were  established  along  with  ways  of  determining 
residual  active  chlorine  in  water. 

In  1915  D»  A*  Kamenskiy  suggested  the  use  of  tablets  consisting 
of  one  part  chlorinated  lime  and  four  parts  sodium  chloride.  Each 
tablet  containing  1,2  mg  of  active  chlorine  uas  intended  to  disinfect 
cr.o  liter  of  water.  According  to  official  instructions,  water  treated 
with  these  tablets  would  after  20  to  30  minutes  of  contact  be  con¬ 
sidered  "safe  and  fit  for  drinking  without  any  neutralization  of  the 
chlorine,  the  taste  and  odor  of  which  disappears  ir-  disinfected  water 
after  this  period  of  time  elapses.” 

E:q:crieRce  during  the  war  showed  that  chlorine  tablets  cannot  be 
stored  very  long.  There  is  an  unusually  rapid  loss  of  active  chlorine 
when  the  tablets  are  kept  in  a  damp  place.  The  slow  solubility  of  the 
tablets  is  another  serious  obstacle  to  their  use  in  the  field. 

The  hope  of  solving  the  problem  of  disinfecting  water  with 
chlorine  tablets  led  Soviet  investigators  to  try  to  improve  Kamenskiy*s 
tablets,  but  they  were  unsuccessful.  The  findings  of  V.  A,  Uglov 
and  his  co-workers  indicate  that  chlorine  tablets  dissolve  slowly, 
lose  their  active  chlorine  quickly,  and  have  no  reliable  bactericidal 
effect. 

According  to  R,  D.  Gabovich,  chlorine  tablets  lose  from  36,8 
to  6Q»  of  their  active  chlorine  when  stored  for  six  months. 

During  World  Har  II  water  was  disinfected  on  a  wide  scale 
in  all  sectors  of  the  front.  Boiling  and  chlorination  were  the  means. 
Chlorination  of  water  right  in  the  wells  was  very  common.  Quick  and 
simple  methods  were  developed.  A  more  complex  method  of  treating 
water  was  used  at  supply  points:  coagulation,  chlorination,  and 
filtration.  Portable  supplies  were  disinfected  with  "pantocide" 
Ip-cishlorosulfaaido  benzoic  acid]  and  hypochlorite  tablets. 

Purification  of  Hater  , 

The  main  task  in  purifying  water  in  the  field  is  disinfection 
or  decontamination.  Purification  also  improves  the  physico-chemical 
properties  end  taste  of  the  water  at  the  same  time. 

Depending  on  the  indications,  water  is  given  the  following  types 
of  treatment:  (1)  disinfection  -  destruction  of  pathogenic  micro¬ 
organisms;  (2)  decontamination  -  removal  of  poisonous  substances;  (3) 
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Reactivation  -  removal  of  suspended  and  dissolved  radioactive  substances j 
tli )  oiariiicutior.  -  disposal  o 2  admixtures  causing  turbidity;  (5;  de¬ 
color  ioation  -  elimination  of  color;  (6)  deodori2ation  -  elimination 
of  e-dors;  (7)  distillation  -  removal  of  salts  or  decreasing  their  con¬ 
centration;  {0)  softening  -  reduction  of  hardness. 

Water  is  disinfected  by  boiling  or  chlorination.  If  the  enemy 
uses  bacteriological  weapons,  bciling  must  continue  for  10  minutes 
and  at  least  one  hour  if  there  is  a  suspicion  of  infection  by  spore 
ferns.  Chlorinated  lime  is  used  fer  chlorination  in  the  field.  Water 
is  disinfected  by  the  method  of  rechlorination. 

Water  is  clarified  in  tire  field  by  coagulation  with  subsequent 
settling  or  filtration  through  standard  cr  improvised  filters.  Settling 
after  coagulation  requires  a  good  deal  of  time  —  at  least  two  hours. 
Filtration  of  coagulated  eater  makes  it  possible  to  reduce  the  treat¬ 
ment  time  considerably. 

Coagulation  with  subsequent  filtration  renders  water  colorless 
end  partly  deodorizes  it,  Oder  and  aftertaste  are  removed  by  filtering 
water  through  activated  or  ordinary  charcoal.  The  amount  of  the 
coagulant  —  aluminum  sulfate,  iron  sulfate  with  calcium  hypochlorite 
or  ferric  chloride  —  is  determined  by  test  coagulation  in  three  pails. 

Degasification  and  deactivation  arc  done  only  at  water  supply 
s ballons  using  special  filters  and  equipment? 

Acrid  water  is  distilled  in  FOU  apparatus  with  a  capacity  of 
3 CO  liters  an  hour  and  AFS  and  7UF-200  filters  using  ion-exchange 
masses:  cationites  and  anionites.  If  the  weather  is  suitable,  water 
©ay  be  distilled  by  freezing. 

Water  is  rarely  softened  —  only  if  it  is  intended  for  technical 
purposes  or  the  laundering  cf  linen. 

Chlorination  of  Water 

Chlorination  is  now  the  generally  accepted  method  cf  disinfecting 
vatcr  in  the  field,  numerous  attempts  to  replace  chlorine  with  another 
chemical  have  been  v  lsuccessful.  For  $0  years  chlorine  and  its  de¬ 
rivatives  have  been  unsurpassed  in  effectiveness,  availability,  and 
ease  of  use. 

The  practical  application  of  chlorinated  lime  in  Russia' began 
about  the  middle  of  the  l£th  century  when  P.  Karachov  published  his 
booli  on  the  subject  (1853).  It  became  very  common  during  World  War 
I. 

As  the  method  grew  in  popularity,  efforts  were  made  in  various 
countries  to  establish  accurate  dosages  of  chlorine  to  sterilize  any 
kind  of  water.  It  was  eventually  demonstrated  that  a  sufficient  amount 
of  chlorine  had  to  be  added  to  water  to  cover  its  chlorine  requirements 
and  ensure  the  presence  of  some  residual  chlorine  for  disinfection 
purposes.  The  advantages  of  leaving  the  residual  chlorine  in  the  water 
were  so  evident  that  attempts  to  establish  a  standard  (universal)  dosage 
were  abandoned  everywhere. 


The  investigators  then  tried,  but  unsuccessfully,  to  determine 
a  standard  dosage  of  residual  chlorine  to  ensure  disinfection  under 
•any  conditions.  Findings  on  the  bactericidal  properties  of  chlorine 
were  often  contradictory.  The  taste  end  odor  of  chlorinated  water 
left  much  to  be  desired. 

Hygienists  discovered  that  the  degree  of  chlorine  absorbability 
(according  to  GOST  [All-Union  State  Standard]  2915-U5]  representing 
total  chlorine  consumption  depends  on  many  factors:  (1)  presence  of 
mineral  salts  in  the  viatcr,  particularly  compounds  of  bivalent  iron, 
manganese,  and  nitrites;  (2)  abnormal  hardness  and  temperature  of  the 
rater;  (3)  duration  of  contact  of  the  rater  with  the  chlorine; 

(li)  turbidity;  (5)  amount  of  chlorine  added;  (6)  effect  of  light; 

(7)  activity  of  the  rater;  (8)  nature  of  the  organic  compounds,  and 
other  things. 

Chlorine  solutions  are  rapidly  hydrolyzed  according  to  the 
following  equation: 

Cl2  +  H20  ^3  KX1  +  II*. ♦  Cl“. 

Consequently,  water  is  not  disinfected  by  the  chlorine  itself, 
but  by  its  hydrolytic  products,  i.e„,  hypochlorous  acid.  This  acid 
is  formed  by  the  addition  of  hypochlorites  to  the  water,  specifically 
calcium  hypochlorite,  as  is  shown  by  the  following  equations 

Ca  (0C1)2  +  2H20  2K0C1  +  Ca++  +  2GH“. 

Treating  water  uith  chloramines  (pantocide)  likewise  results 
in  the  formation  of  hypochlorous  acid,  which  is  the  principal  dis¬ 
infecting  agent.  IICC1  is  a  weak  acid  dissociating  accordir^  to  the 
equation: 

KCC1£±K+  ♦  XI*. 

The  pH  of  the  water  affects  the  course  of  the  reaction.  With 
a  pH  of  5  there  is  almost  no  dissociation,  with  a  pH  of  11  dissociation 
is  complete. 

?i.c  usual  field  method  of  determining  chlorine  absorbability 
is  to  ascertain  the  amount  of  residual  chlorine  in  the  water  after  30 
minutes  of  contact  uith  the  chemical.  However,  it  oust  be  borne  in 
mind  that  the  amount  of  residual  chlorine  may  be  affected  by:  (1)  the 
most  active  hypochlorous  acid  and  hypochlorite  ions;  (2)  the  least 
active  chloramine,  and  (3)  completely  inactive  “simulating"  compounds 
—  nitrites,  oxide  compounds  of  iron  and  manganese,  which  displace 
iodine  from  potassium  iodicc  and  simulate  the  presence  of  "residual 
chlorine.  The  influence  of  simulating  compounds  is  readily  eliminated 
after  determining  the  residual  chlorine  by  the  iodine-starch  method  of 
acidifying  the  uater  with  sulfuric  acid. 
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?j  clir.inary  purification  Ly  settling,  coagulation,  or  filtration 
(or  by  a  combination  of  those  methods)  permits  a  wore  or  less  accurate 
determination  of  the  chlorine  requirements  (chlorine  nbcorbabflity)  of 
the  voter*  Clerif icnti.-.m  and  decolor! cation  of  the  water  before  it  is 
ci:lcrinated  makes  it  possible  to  regard  uith  greater  assurance  the 
conventional  amount  of  residual  chlorine  as  an  indicator  of  reliable 
disinfection.  It  fallens ,  therefore,  that  whenever  ciroa istanccs  pemit, 
watch  should  first  he  purified  (by  clarification  and  decolonisation) 
and  then  cnlorinatcd. 

Later  research  has  shown  tint  the  amounts  cf  chlorine  should 
be  rojafcv.e  to  the  nature  of  the  pathogenic  nicroflora  in  the  water. 

Ter  c.:a:.p!c,  a  co:  ccntratior.  of  ar.tiv.’  chlorine  of  at  least  7.0  ng/l 
is  required  to  destroy  the  cysts  of  the  dysentery  amoeba,  Korc  chlorine 
is  evidently'  necessitated  by  the  thicker  membranes  of  the  cysts  as 
compared  with  microbial  cells. 

The  method  of  rcchiori nation  or  suporchlorination  nakes  it  possible 
to  reduce  the  time  of  disinfection  to  10  or  1$  minutes  in  the  summer  and 
25  or  3t  minutes  in  the  uintchi  In  tiie  case  of  rcchlorination  the 
effective  dose  of  chlorine  (according  to  the  chlorine  requirements 
of  the  uatcr)  is  not  determined.  Depending  on  the  physical  properties 
and  color  of  the  water  and  sanitary  condition  of  the  terrain  adjacent 
to  r':v  source,  chlorine  Is  added  at  the  rate  of  5  to  20  rn/l.  If  the 
water  is  relatively  clear,  transparent,  colorless,  and  auay  fro.:, 
polluted  sources,  5  r.g/l  of  active  chlorine  is  sufficient.  Turbid 
water  (with  opalescence)  mere  or  less  colored  and  in  contact  with  a 
probable  source  of  pollution  requires  that  the  amount  of  chlorine  be 
increased  to  10  or  even  20  mg/l. 

-  .  A  great  advantage  of  superchlorination  is  absence  of  the  so- 
called  drugstore  odor  of  disinfected  water.  This  unpleasant  odor  is 
often  characteristic  normally  of  chlorinated  water  due  to  the  formation 
of  chlorcpiicnol.  When  water  is  treated  uith  large  amounts  of  chlorine, 
polychloropr.cnols  arc  formed  with  barely  perceptible  odor  and  taste. 

Superchlorination  combined  with  dechlorination  by  activated 
carbon  or  charcoal  markedly  improves  the  physical  properties  of  uatcr, 
particularly  its  color. 

Superchlorination  is  a  fairly  safe  nay  of  disinfecting  water 
containing  an  abundance  of  ammonia  conpcunds.  Large  doses  of  chlorine 
help  to  bind  arnonia  and  its  compounds  while  preserving  an  adequate 
amount  of  bactericidal  active  chlorine. 

The  above-mentioned  advantages  of  superchlorination  in  ensuring 
safe  and  swift  disinfection  of  water  cake  it  an  exceptionally  valuable 
method  for  use  in  the  field  when  no  purifying  agents  are  available  and 
it  is  impossible  to  apply  laboratory  controls  over  all  stages  in  the 
treatment.  It  is  of  practical  importance  to  be  able  to  eliminate  one 
of  the  processes  —  determination  of  the  effective  dose  of  chlorine, 
which  requires  twe  to  three  hours. 
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The  disinfection  of  rater  by  normal  chlorination  (in  accordance 
with  its  chlorine  requirements)  is  feasible  only  when  the  rater  has 
good  hygienic  indicators  and  there  is  no  danger  that  the  enemy  will 
use  bacteriological  weapons.  In  this  event  the  rater  is  treated  with 
such  amounts  of  chlorinated  lime  as  will  leave  0.3  to  0.5  r,g/l  of 
residual  chlorine  after  it  is  disinfected. 

The  amount  of  chlorinated  lime  required  is  ascertained  by  the 
method  of  test  chlorination  in  three  pails  or  three  glasses. 

If  there  is  a  threat  that  bacteriological  weapons  will  be 
used,  rater  is  disinfected  only  by  the  superchlorination  method  with 
at  least  100  mg/'l  amounts  of  chlorinated  line  while  keeping  the  level 
of  active  chlorine  above  25:4  (corresponding  to  25  r.g/l  of  active 
chlorine).  Thu  time  of  exposure  is  30  minutes. 

If  there  is  a  suspicion  that  watjr  is  infected  with  spore  forms, 
the  amount  of  active  chlorine  is  incre  -sed  to  ICO  mg/l  (bOO  mg/l  of 
chlorinated  lire).  The  time  of  exposure  here  is  doubled. 

The  use  of  large  mounts  of  chlorinated  lime  (from  25  mg/l  to 
100  r.g/l  of  active  chlorine)  necessitates  removal  of  the  excess  chlorine 
by  dechlorination.  Accordingly,  it  is  recommended  that  the  water  be 
filtered  through  30  cm  of  activated  carbon  or  50  cm  cf  powdered  char¬ 
coal.  Chemical  methods  of  dechlorination  are  rarely  used  in  the  field. 

If  disinfected  water  is  to  be  stored  fer  more  than  one  day,  it 
is  chlorinated  again  so  that  the  active  chlorine  amounts  to  0.3  to  0.5 
mg/x. 

Disinfection  of  Hater  in  Hells 

During  IJorld  IJar  II  walls  were  very  commonly  disinfected  with 
solutions  of  chlorinated  lime  primarily  due  to  the  lack  of  standard 
and  even  improvised  containers  required  to  treat  the  water  (cloth 
receptacles,  pails,  barrels,  etc.).  • 

The  addition  of  a  solution  of  chlorinated  lime  directly  to  wells 
practically  assures  the  availability  of  disinfected  water  to  the  troops 
serviced  by  these  wells.  It  excludes  the  possibility  of  using  non- 
cis infected  water  from  untreated  wells. 

The  amount  of  chlorinated  line  required  to  treat  a  well  varies 
with  the  chlorine  absorbability  of  the  water  and  sanitary  condition  of 
the  well  itself.  It  must  be  remembered  that  pathogenic  microflora, 
the  causative  agents  of  intestinal  infections,  remain  viable  for  a 
long  time  in  the  silt  at  the  bottom  even  when  large  amounts  of  chlorine 
are  used.  It  is  obvious,  therefore,  that  the  wells  must  be  cleaned 
before  they  are  chlorinated.  Bacteriological  research  has  shown  that 
direct  chlorination  of  wells  is  effective  only  when  preceded  by  careful 
cleaning.  . 

Ar.  important  prerequisite  to  effective  disinfection  is  measure¬ 
ment  of  :he  volume  of  water  in  a  well  and  determination  of  its  rate  of 
exchange  with  the  inflowing  ground  water.  Accordingly,  it  is  necessary 


to  rcarurc  the  area  of  the  water  surface  and  depth  of  the  colur.n  and 
to  ce  he. mine  the  reduction  in  level  of  residual  chlorine  both  then 
the  veil  is  cnL.1  and  when  it  is  agitated. 

Supcrchlorinaticn  is  essential  to  ensure  the  safety  of  dis¬ 
infected  valor  in  wells.  The  ibove-ncr.tioned  ancunas  of  chlorinated 
iir.c  (frer.  10  to  20  ng/l)  arc  added  for  this  purpose.  After  20  to  30 
ninnies  of  contact  the  uatcr  is  appraised  organoleptically  and  then 
dcchlorincitcd  if  it  has  an  odor  or  aftertaste  of  chlorine. 


Pantocide  Tabled 


During  ’.'or Id  Uar  IX  the  troops  nude  extensive  use  of  organic 
chloramines,  which  are  outstanding  for  their  high  degree  of  effective¬ 
ness  and  stability  fo  1  lev; inn  prolonged  storage.  One  of  the  preparations 
m  the  croup  of  organic  chloramines  (paradichlcrocuifamido  benzoic  acid) 
known  as  pan  toe  ids  was  adopted  by  the  Soviet  Army  as  a  water  dis- 
::uccrr-.t  in  canteens <■  Cr.e  pcr.tccida  tablet  in  a  canteen  disinfects 
the  v/utcr  in  30  minutes.  Two  tablets  are  used  if  the  water  is  highly 
polluted. 

Hater  treated  with  pantocide  (one  tablet  per  canteen)  has  a 
satisfactory  taste.  Two  tablets  impair  the  taste  considerably.  The 
rair  shortcoming  of  pantocide  is  that  it  takes  15  minutes  or  wore  to 
disserve.  Postwar  observations  have  shown  that  water  rich  in  organic 
substances  is  not  effectively  disinfected  by  pantocide. 

These  defects  stimulated  efforts  to  find  other  preparations 
to  disinfect  individual  supplies  of  water.  The  research  revealed 
the  importance  of  the  pH  of  the  water. 

Bisulfate  Pantocide  Tablets 

The  thorough  investigations  of  i-U  A0  Gubar*  on  disinfectants 
for  individual  supplies  of  water  led  him  to  prepare  tablets  containing 
two  ingredients:  sodium  bisulfatc  and  pantocide.  Combining  the  two 
preparations  in  a  single  tablet  is  a  sound  idea  because  the  bactericidal 
effect  of  chlorine  increases  in  a  weakly  acid  medium.. 

The  bactericidal  effect  of  bisulfate-psntocide  tablets  on  water 
polluted  with  organic  substances  is  also  high,  particularly  when  the 
water  temperature  is  lew.  Zinc  and  iron  containers  proved  to  be  un¬ 
suitable  for  use  in  disinfecting  water  by  these  tablets  because  of 
the  solubility  of  iron  and  zinc  in  an  acid  medium.  Their  effective¬ 
ness  is  diminished  when  used  in  bride  and  concrete  tanks. 

Iodine  Tablets 


Repeated  attempts  have  been  made  to  use  iedine  as  a  disinfectant 
in  the  field.  The  French  Army  was  supplied  during  World  Far  I  with: 
iodir.e  tablets  containing  a  mixture  of  0.1  g  of  potassium  iodide  and 


G.0106  o  of  sodiun  iodide  (Vayard).  They  proved  to  he  of  little  value 
because  of  the  need  to  add  tartaric  acid  at  the  sane  tine  and  then 
neutralise  the  residual  iodine  i.'ith  sodiun  liyposulf itc. 

K.  Obotova  suggested  iodine  tablets  consisting  of  iodine-organic 
compounds  combined  with  tartaric  acid.  Iodine  tablets  dissolve  readily 
(2  to  3  minutes),  disinfect  water  satisfactorily,  and  are  fairly  stable 
in  storage.  The  faint  aftertaste  of  iodine  completely  disappears  within 
30  to  1*0  minutes. 

According  to  S.  S.  Maksimenko  and  M.  A.  Gubar*,  the  coli  titer 
of  polluted  water  treated  uith  iodine  tablets  decreases  markedly  after 
30  minutes  of  contact.  Their  bactericidal  effect  remains  unchanged  even 
at  lev;  irate r  temperatures.  Water  can  be  treated  uith  iodine  in  any  but 
brick  or  concrete  containers,  which  bind  a  considerable  amount  of  iodine. 

Coagulation  of  Water 

Settling  of  water  for  the  purpose  of  clarification  was  scarcely 
used  during  World  l/ar  II  chiefly  because  of  the  length  of  tine  required. 

natural  settling  is  a  relatively  rapid  method  of  freeing  water 
only  of  large  particles  of  sand  end  silt.  It  is  used  for  0  to  12  hours 
in  the  field  for  river  water  during  the  period  of  spring  floods  and 
fall  rains.  The  presence  of  very  fine  particles  of  clay  slows  up  the 
process  to  the  point  where  it  is  not  feasible.  It  is  generally  impossible 
to  get  rid  of  colloidal  particles  by  settling. 

Tnc  following  coagulants  arc  used  for  purifying  water:  aluminum 
sulfate  LAl2(SO|(),],  ferrous  sulfate  (FeSO^),  ferric  chloride  (FeClj), 
etc.  The  first  two  are  most  commonly  used  in  the  field. 

The  coagulants  interact  uith  certain  substances  found  in  the 
water  to  fora  flakes  which  settle  to  the  bottom.  Due  to  their  spongy 
structure  and  opposite  charge  the  flakes  attract  and  absorb  dissolved 
and  suspended  organic  substances  in  the  water.  The  water  becomes  color¬ 
less  and  transparent  and  the  number  of  microbes  decreases  7C  to  9Q£« 

The  coagulant  most  frequently  used  by  the  troops  is  aluminum 
sulfate  —  Al2(SC^)^*lG  H2.  According  to  all-union  standards,  the 
coagulant  must  contain  13.5^  of  aluminum  oxide  (A1203),  which  is  its 
active  ingredient. 

Interacting  with  calcium  end  magnesium  bicarbonates  in  the  water, 
aluminuri  sulfate  yields  a  colloidal  solution  of  aluminum  hydroxide 
according  to  the  following  equation: 

Al2  (SC},)-  +  3Ca  (HC03)2  «  2A.1  (OH)^  +  ICaSO^  +  fiCOg 

Fine,  positively  charged  colloidal  flakes  of  A1(0H)3  attract 
end  absorb  negatively  charged  collcics  in  the  water  (humic  substances, 
silicic  acid  compounds,  etc.).  The  very  fine  flakes  of  A1(0H)3  in 
turn  absorb  suspended  bacteria  and  mud  particles  and  draw  them  to  the  . 
bottom.  The  small  flakes  gradually  become  larger  and  While  settling 
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to  tJ'.e  bottom  free  the  water  from  mud,  bacteria,  and  colloids,  Coagu- 
let  Ion  ii.ua  clarifies  and  decolor:  acts  the  water. 

Sfvcr&l  factors  affect  the  course  of  ooeguiatien:  composition 
of  ine  ijuter,  content  cf  calcium  and  potassium  bicarbonates,  \iator 
temperature,  quantity  and  quality  of  the  coagulant. 

It  is  extremely  important  in  the  field  to  use  the  correct  amount 
of  coagulant.  If  the  water  is  excessively  alkaline,  a lur.i nun  hydroxide 
forms  soluble  alu.ninatcs  vnich  do  not  precipitate.  On  the  ether  hand, 
insufficient  alkalinity  and  c;;  excess  of  the  coagulant  fern  soluble 
complex  compounds  that  pass  through  the  filter  and  make  the  water  turbid 
us  a  result  of  secondary  coagulation. 

If  there  is  an  insufficiency  of  bl  carbonates,  the  uater  may  be 
alkaliccd  by  soda  —  about  0.5  0  of  sodium  carbonate  (Uc^CO^)  per  gram 
cf  aluminum  sulfate.  Slaked  or  unslaitcd  line  nay  ba  used  to  alkalize 
’..ster  in  the  absence  of  sodu  cr  chlorinated  line,  provided  that  the 
water  is  purified  and  disinfected  at  the  sane  time.  The  ihruml  on 
Field  Sunply  of  ’.inter  to  Troops  recommends  ihe  addition  of"’C.z5"g” 
of  unslaiicvi  "lime,  O.STg  of  sicked  lime,  or  0,5  9  of  chlorinated  lime 
per  gram  of  aluminum  sulfate. 

The  coagulation  process  is  affected  by  the  quantity  and  quality 
of  the  colloids  dissolved  and  suspended  in  the  voter.  Turbid  water 
is  •-  a  rule  coagulated  more  readily  than  transparent  or  opalescent 
water.  Coagulation  can  be  accelerated  by  adding  to  the  water  clay, 
powdered  carbon,  or  other  substances  that  hasten  the  formation  and 
precipitation  of  flakes. 

Besides  slaked  and  unilakcd  line,  clay,  end  powdered  carbon, 
chalk  end  ccdium  silicate  arc  used  to  improve  coagulation.  Clay, 
chalk,  powdered  carbon,  etc.,  form  nuclei  of  coagulation  and  hasten 
flocculation.  Carbon,  moreover,  improves  the  quality  of  the  water 
by  absorbing  substances  that  impart  a  foreign  taste  and  odor.  Chlori¬ 
nated  lime  added  before  the  coagulant  prior  to  treatment  disinfects 
the  water, fine  increases  its  alkalinity,  £,£*,  it  helps  the  coagulation 
process.  Sodium  silicate  treated  with  sulfuric  acid  to  decrease  its 
alkalinity  was  successfully  combined  with  a  r.epheline  coagulant  by 
T.  I.  Golubev  during  World  War  II, 

Lou  tiatcr  temperatures  retard  coagulation  by  slowing  up  floccu¬ 
lation.  Therefore,  it  is  necessary  to  introduce  appropriate  corrections 
when  calculating  the  capacity  of  field  installations  for  purifying  water 
in  the  winter. 

The  required  amounts  of  coagulant  arc  determined  after  test 
coagulation  in  glasses  or  pails,  A  trial  dose  of  aluminum  sulfate 
is  ICO  to  uCO  x  ;/l.  The  smallest  amount  is  selected  that  clarifies 
the  water  in  t:  c  shortest  period  of  time.  In  coagulating  soft  water 
the  addition  of  line  (0,35  9  Fcr  0  of  aluminum  sulfate)  or  sodium 
carbonate  (0,5  0  per  g  of  coagulant)  may  be  required.  Chlorinated 
lime  is  added  if  iron  vitriol  is  the  coagulant. 
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Iron  sulfate  (FcSC;,)  and  ferric  chloride  (FcClO  arc  used  cc:.:pa na¬ 
tively  infrequently  in  the  field  to  coagulate  and  dccnlorinatc  water. 

Doth  chonicals  arc  scncuhnt  superior  to  aluminum  sulfate,  especially  for 
clarifying  and  decolorising  water  in  wooded  ar.d  swan py  regions.  Iron 
coagulants  give  better  result*,  in  clarifying  water  in  the  winter  when 
coagulation  by  aluminum  sulfate  is  poor.  Ferric  hydroxide  flakes 
[Fc (011)3]  possess  a  higher  specific  wciglitj  they  settle  to  the  bottom 
more  rapidly  and  the  clarification  process  proceeds  much  faster. 

The  coagulant  is  added*  to  the  water  in  dry'  fora  or  in  solution; 
CnC  end  five  percent  solutions  of  the  coagulant  are  used  to  determine 
the  amount.  If  it  is  impossible  to  weigh  the  desired  dese  of  coagulant, 
it  is  measured  off  according  to  the  figures  shotm  in  Table  16. 

TAE-LE  16 


Ingredients 

Teaspoon, 
3-h  nl 
capacity 

Tablespoon, 
20  nl 
capacity 

Thick  glass 
tumbler,  200  ml 
capacity 

Aluminum  sulfate,  powdered 

h-S 

lit-15 

150-160 

Iron  vitriol,  powdered 

1-5 

Hi-15 

150-160 

Slaked  line 

3-ii 

12-15 

120-125 

Sodium  carbonate 

6-7 

19-20 

200-210 

Chlorinated  lime 

2.5-3 

9-10 

about  100 

If  the  test  coagulation  is  poor,  the  amount  of  coagulant  is 
increased  to  UCO  to  SCO  r.g/1;  in  case  of  failure,  slaked  lime  or  soda 
is  added  to  the  water  according  to  Tabie  17. 

TAELE  17  .  • 


LGl*** w  C— 

It  is  necessary  to 

add 

oM 

*  1)3  solution 

slaked 

line 

s  od im . carbonate 

nl/1,  Vrj 

ng/i,  g/n-' 

l)i  solution 

nl/1,  g/mJ 

1%  solution 

nl/l,  l/n3 

ml/1,  l/m3 

ICO 

10 

35 

3,5 

50 

5 

2  CO 

20 

70 

7.0 

100 

10 

3C0 

30 

105 

■  10.5 

150 

15 

iiOO 

Ii0 

liiO 

lii.O 

200 

20 

500 

50  • 

175 

17 .5 

250 

25 

If  iron  vitriol  is  used  as  a  coagulant,  chlorinated  line  is  added 
to  the  water  in  the  proportion  mentioned  in  Table  18. 
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mount  cf  iron  vitriol 

Amount  of  chlorinated  line  in  g 
with  on  active  chlorine  content 

ng/i  or  g/n5 

20;i . 

25n 

50 

130 

105 

100 

165 

3>2 

200 

230 

152 

300 

290 

233 

2:C0 

355 

285 

5oo 

120 

336 

The  amounts  of  iron  vitriol  ar.d  chlorine  tod  line  are  determined 
by  test  confutation.  Chlorinated  line  is  added  to  the  water  15  to  29 
minutes  before  the  iron  vitriol,  If  coagulation  Is  poor  and  the  water 
has  a  chlorine  odorj  1  nl/l  of  1%  solution  of  chlorinated  line  is 
added.  In  the  abscr.cc  of  filters  the  water  is  allowed  to  stand  two  to 
four  hours  after  coagulation. 

The  coagulant  and  chlorinated  line  are  introduced  into  the  inter 
at  the  sane  time..  The  wr.our.Ls  are  also  selected  simultaneously  (jfcnual 
er_7  :.d  Supply  of  ’later  to  'rrorps). 

-  -  vc  aficr  introducing  iron  vitriol,  0.5  g/l  of  powdered  . 

charcoal  or  0-2  g/l  of  activated  carbcn  nay  be  added  for  better  clari¬ 
fication,  dccoiori2ation,  and  dechlorination.  The  water  is  filtered 
5  to  10  minutes  later. 

According  to  II.  1J.  Klyukar.ov,  the  dispprporuicr.  between  iron 
vitriol  and  chlorine  inevitable  in  the  field  nay  be  overcome  by  "coaling1! 
the  racer.  This  helps  greatly  in  determining  the  correct  proportion 
between  the  iron  coagulant  and  chlorinated  lice.  Dy  "coaling"  is 
meant  the  process  of  treating  water  with  powdered  carbon  to  de chlorinate, 
dee  ferine,  and  decolorize  it.  Activated  carbon  and  carbon  obtained  by 
burning  ordinary  wood  fuel  are  equally  suitable.  The  sorption  capacity 
of  ordinary  carbon  is  one  half  or  one  third  that  of  peat  charcoal.  The 
finer  the  powdered  carbon,  the  greater  Its  sorption  properties.  Accord¬ 
ing  to  Klyukar.ev,  the  chlorination  of  water  containing  10  mg/l  of  residual 
chlorine  requires  0.2  g/l  of  pulverized  activated  carbon  or  0.5  g/l  of 
ordinary  carbon.  The  residual  chlorine  must  be  in  contact  with  the 
powdered  carbon  5  to  10  minutes. 

Filtration  of  hater 

Hater  is  filtered  in  the  field  by  means  of  standard  facilities 
end  filters  made  from  locally  available  materials.  The  characteristics 
of  Soviet  Army  equipment  are  presented  in  Table  19. 
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TABLE-  19 


O 

O 


Type  o f  filter  Capacity 
in  liters 
per  hour 


’..'eight  Duration  of  opera- 
in  kg  -tion,  in  hours 


Bom 

H  C.H 

•2  ?<  2 
0}  C  *H 
>  *+ 

CO  Vi  CJ 

o  ** 

cj  id 

.e  >.  e 

•*>  *-i 

c.  o 
e  <*•*■* 

©3-0 
w  rf 


Tine  to  Ho  of 
obtain  service 
purified  personnel 
(potable) 
water, 
in  min 


Universal  Portable  30 
filter  IESF-30, 

15L2  model 

5-6 

—  21 

6 

3-L 

1 

Universal  portable  15-20 
filter  U13F-3G, 

15ii0  model 

S 

—  21 

h 

3-5 

1 

Cloth-carbon  3CC-L00 

filter  TUF-2C0 

£0 

it— 6  30-iiO 

100 

10-60 

2 

Truck  filter  250C-50CO 

6-8  — 

3C0-500 

5u-70 

h 

plant  AF5-5CC0 

Truck  filter  plant  AF5  and  cloth-carbon  filter  TUF-200,  which 
are  designed  for  all  types  of  uatcr  treatment  except  distillation,  are 
ordinarily  used  in  setting  up  water  supply  points. 

Universal  portable  filter  UilF  19L0  model  with  a  capacity  of  20 
liters  an  heur  and  UUF  19L2  model  with  a  capacity  of  30  liters  an 
hour  are  designed  to  supply  water  to  small  units. 

Operation  time  of  a  filter  without  changing  the  chemical  reagents: 
for  poisoned  water  -  L  hours,  for  r.on-poi sorted  water  -  12  to  16  hours. 

In  treating  water  the  hose  of  a  suction  pump  is  dropped  into  the  stream 
or  reservoir  arid  the  water  is  drawn  through  -the  first  and  then  the 
second  columns  and  leaf  filter.  The  water  is  thus  decontaminated  and 
disinfected.  If  poison  gas  is  present,  the  carbon  filters  are  replaced 
after  two  hours  of  operation  of  the  UUF-30-1:  the  used  filters  are 
burled  in  the  ground.  If  there  is  no  poison  gas,  the  filters  are 
replaced  after  six  to  eight  hours. 

The  UTF-30-20  device  has  :.o  leaf  filter.  It  uses  pantocide 
tablets  (I;C0  capacity)  to  disinfect  the  water. 
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To  clarify  end  dir  inf  vet  voter  uith  a  TUF-200  d.-vice  (Figure  32), 
the  iMtcr  is  loaded  with  activated  carbon,  The  device  consist*  cf 
three  scdimencation  tanks  filled  uith  voter  from  canvas  pails.  A 
coagulant  and  chiorlrir.tr-d  lino  arc  added  to  the  tanks  at  too  m:  time 
along  uith  soda  cr  line  to  alkalize  the  water,  if  there  arc  indications 
therefor*  An  hear  after  the  reagents  arc  added.,  the  voter  is  pumped 
from  the  t ank  into  a  cloth  filter  for  clarification  and  dechlorination 
by  activated  carbon.  If  the  voter  is  to  be  kept  for  more  than  one  day, 
a  solution  of  chlorinated  lime  is  added  at  the  rate  cf  0.3  to  0.5  ng/l 
of  active  chlorine. 

After  four  to  six  hours  of  continuous  operation  the  cloth  filter 
is  replaced  with  a  fresh  cnc.  The  activated  carbon  is  replaced  as  soon 
as  the  filtrate  is  found  tc  have  an  cflor  of  chlorine. 

Adding  one  fourth  cf  the  tank  may  increase  the  capacity  of  the 
TUF-2CQ  to  250  to  270  liters  ar>  hour. 

A  truck  filter  pirnt  is  capable  of  treating  water  in  various 
v:ays:  filtration,  chlorination,  filtration  with  preliminary  coagu¬ 
lation,  decontamination,  deactivation,  and  coriplcte  purification.. 

The  setting  up  cf  an  AFS  as  part  of  a  water  supply  point  is 
diagramed  in  Figure  33.  If  the  water  hr s  to  be  clarified  and  dis¬ 
infected,  the  filters  are  filled  vrith  pulverized  anthracite  ar.d 
activated  carbon  (for  dechlorination). 

Water  is  dravm  from  the  source  by  a  pump  11-600  into  sedimentation 
tanks  to  which  a  coagulant  and  chlorinated  lime  are  added.  If  the 
water  needs  to  be  alkalized,  slaked  line  or  soda  arc  Introduced  at 
the  sane  time  as  the  coagulant  or  a  little  before.  An  hour  later  the 
water  is  pumped  over  to  the  first  filter  for  clarification  znd  then 
to  the  second  filter  for  dechlorination. 

During  World  War  II  water  was  commonly  treated  with  the  help  of 
improvised  filters  made  of  locally  available  materials.  The  most 
effective  under  field  conditions  were  cicth  filters  of  different 
design  and  capacity.  Tent  cloth,  cotton  serge,  and  other  closely 
vroven  materials  were  used  as  filters. 

The  filters  were  packed  with  locally  prepared  charcoal  fer 
which  red  hot  coals  were  poured  into  vessels  uith  water.  The  water 
was  removed  and  the  wet  coals  pulverized,  dried,  and  the  dust  drawn 
off.  Ordinary  sand  or  cloth  filters  were  used  to  clarify  colorless 
water  and  to  disinfect  it  with  normal  amounts  of  chlorine.  Cloth- 
carton  and  sand-carbon  filters  (Figures  3h  and  35)  were  employed  for 
water  requiring  decolonization  and  removal  of  excess  chlorine,  i.e., 
dechlorination.  The  capacity  of  the  filter  per  Df  cress  section 
was  1  to  1.5  m3/hour.  The  capacity  was  doubled  if  the  water  was  first 
coagulated  and  then  allovred  to  settle. 

The  best  results  were  obtained  when  the  uatcr  was  first  coagulated 
by  aluminum  sulfate  or  treated  by  the  chlorine-vitriol  method.  In  either 
ease  a  film  of  aluminum  hydroxide  or  ferric  hyuraxide  formed  on  the  cloth 
filter  and  helped  the  process  of  purification,  clarification,  and 
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dccoiori ration  or  the  water.  If  there  was  no  preliminary  coagulation, 
the  l’iln  formed  quite  some  tine  later  from  particles  suspended  in  the 
rater. 

Filters  made  out  of  locally  available  materials  nay  be  used 
instead  of  star  card  equipment.  Sand.,  pulverised  anthracite,  activated 
carbon  or  charcoal,  etc.,  nay  be  used  as  a  filtering  medium.  The  sand 
is  packed  corn  in  a  layer  50  cn  thick,  the  particles  neasuring  preferably 
0.5  to  1  r.j’.  The  capacity  of  1  n'^  of  filter  area  is  500  to  1,000  liters 
an  hour.  Tire  water  is  coagulated  and  allowed  to  stand  before  it  is 
filtered. 

■  Filter  wells  or  filter  trenches  are  often  used  in  the  field  to 
supply  water  (Figures  36  and  37).  One  or  more  wells  are  dug  alongside 
a  lake  or  river,  the  water  level  being  1  n  below  that  of  the  stream. 

The  water  passes  through  15  to  20  m  of  earth  and  enters  the  well  filtered 
and  clarified.  If  the  stream  is  infected,  the  distance  is  increased  to 
30  to  50  si.  The  output  of  such  uclls  is  very  high  if  the  earth  is  well 
drained.  The  water  thus  filtered  requires  disinfection. 

If  the  soil  is  not  veil  drained,  the  well  is  dug  3  to  5  m  from 
the  river  bank  and  connected  to  it  by  a  filter  trench  filled  with  gravel, 
sand,  and  charcoal,.  The  bottom  of  the  trench  must  always  be  1  m. below 
the  level  of  the  water  in  tire  stream. 

Decontamination  of  Hater 

If  radioactive  substances  are  present  in  the  water,  it  may  have 
to  be  decontaminated.  The  intensity  of  contamination  will  vary  with 
the  size  of  the  atom  besib  or  shell,  height  of  the  blast  above  the 
ground,  and  distance  of  the  source  of  water  from  the  epicenter  of  the 
blast.  The  size  of  the  body  of  water,  depth,  presence  or  absence  of 
a  current,  and  salt  composition  will  also  be  very  significant.  The 
existence  and  kind  (reliability)  of  shielding  (shelters)  is  another 
2IopOr v£uV t*  factor  in  determining  the  degree  of  radiocontaminatlcn. 

The  terrain,  presence  or  absence  of  woods,  time  of  year,  and 
weather  conditions  (force  and  direction  of  the  wind,  precipitation) 
are  also  highly  important. 

If  radioactive  substances  are  found  in  amounts  exceeding  the 
permissible  limits,  the  water  nay  not  be  used  for  drinking,  cooking, 
or  sanitary  needs.  It  is  decontaminated  only  if  there  is  no  other 
potable  water  available  for  the  troops  (from  bore  and  shaft  wells  or 
that  ecu Id  be  trucked  in). 

Decontamination  involves:  (1)  distillation;  (2)  processing  in 
ion-exchange  filters;  (3)  filtration  through  carboferrogel  with 
preliminary  coagulation;  (y)  purification  by  coagulation  and  filtration. 

Distillation  is  dc  i  on  a  limited  scale  due  to  the  cost  and 
relatively  lot;  capacity  of  the  portable  distiller  (FGU),  which  does 
not  exceed  300  liters  an  hour  (Figure  38). 
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It  mat  bo  kept  in  nlnd  that  water  discharged  from  a  hoot 
exchanger  contains  radi:iactive  substances  and  is  therefore  dangerous 
to  man  cu;d  an  Dials. 

The.  ion-exchange  ;»:thc.l  of  decontaminating  water  is  the  nost 
suitable  under  field  condition?* 

’  Ionites  are  high-molecular  compounds  possessing  the  properties 
of  acids  ari  bases*  The  presence  of  acicl  or  base  groups  in  icr.itcs 
enables  then  to  be  absorbed  frer.  solutions,  to  concentrate  and  hold 
ca  their  surface  a  great  variety  of  substances*  This  property  of 
ionites  —  the  ability  to  undergo  ion-c::chmgc  reactions  —  explains 
their  i .one  i:ic?v-c>:ch-a'.pc  rori:;n*!| 

Icn-exchunge  res  Ir  s  arc  of  two  hinds :  cat:  on -exchange  - 
cationites,  and  a. Ten-exchange  -  anionites*  Tnc  for.xT  extract  all 
the  entic.v;  (Cu,  Fa,  etc*)  fror.  the  water  while  the  latter  extract 
all  the  ar.ia.ns  ( sulfates,  chlorides,  etc.)*  Ccnsccucntly,  water  can 
be  freed  from  its  ions  by  successively  processing  it  in  two  filters 
loaded  vi.th  catienitcs  and  anier.iiuo. 

Lutes  is  usually  dccor.thr.ir.alod  by  passage  through  a  layer  of 
catic-.iees  end  then  through  o  layer  of  anionites*  Sulfitised  carbon 
particles  fro.:  0.?h  to  1  10  na  in  size  arc  used  as  cationites,  which 
arc  obtained  by  processing  pulverised  coal  with  sulfuric  acid* 

Hater  is  distilled  while  being  processed  in  ion- exchange  filters 
because  the  ions  of  radioactive  substances  as  well  as  the  ions  of  salts, 
dissolved  in  the  water  arc  involved  in  the  ion  exchange.  Tlsat  is  why 
the  output  cf  the  filter  is  narhcdly  reduced  when  highly  mineralized 
later  is  treated  in  an  ion-cxchxngc  filter.  Hence,  fresh  or  already 
coagulated  water  must  be  added  to  the  ionites.  In  addition,  the 
decontamination  process  requires  the  water  to  be  clarified  because 
l  tes  cannot  taJee  the  place  of  a  filter  and  the  turbid  particles 
r.ay  contain  radioactive  substances, 

Sicu.dard  water  purifiers  (IUF-2CO  and  AFS-5 CCO)  and  filters 
r.adc  fro.-,  materials  at  hand  nay  be  used  to  decontaminate  water  by 
chc  icr.-exchangc  method  (Figures  39  and  ho). 

Hater  may  be  decontaminated  by  filtering  it  through  a  layer  of 
carbcforrcgel  after  preliminary  coagulation.  The  radioactive  substances 
'  are  caught  by  the  floes  of  the  coagulant  and  absorbed  by  tlx?  carbo- 
fcrrcgcl  (Figure  UO). 

If  two  TUF-2C0  are  available,  water  can  be  degassed  and  decon¬ 
taminated  in  turr..  The  first  TUF-2C0  is  filled  with  cationites,  the 
second  with  anionites.  The  capacity  of  both  filters  is  then  100  to 
150  liters  an  hour,  but  they  operate  (before  reloading)  almost  twice 
as  long. 

The  method  of  decontaminating  water  with  an  AFS-5CG0  using 
.  cationites  is  shown  in  Figure  ul. 

Decontamination  of  water  by  treating  it  with  carboferrogel 
after  coagulation  and  settling  is  illustrated  in  Figure  U2. 
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The  filter  car.  be  loaded  uith  carbofcrrogcl  (about  200  kg) 
instead  of  crushed  anthracite.  Instead  of  activated  carbon,  cationites 
can  be  used  in  the  dechlorinators  (about  iiOO  kg  in  both  housings). 

Hater  treated  this  way  is  clarified,  disinfected,  degassed,  and 
decontaminated.  The  water  is  first  pumped  into  sedimentation  tanks 
for  chlorination.  Another  pump  then  forces  it  to  the  filters.  If 
there  arc  appropriate  indications,  the  water  is  coagulated  and  allowed 
to  settle. 

Personnel  in  charge  of  the  AFS  and  TUF-200  must  strictly  observe 
the  regulations  for  radiation  safety.  They  may  work  only  when  wearing 
protective  clothing. 

VJhcn  using  locally  available  materials,  the  water  is  passed 
through  a  layer  of  corbofcrrcgcl-il  at  least  bO  cm  thick.  The  output 
of  a  non  standard-type  filter  should  not  be  more  than  0.1  liter  an 
hour  per  cm.2  (Figure  ii3). 

Hater  may  be  partially  decontaminated  by  coagulation  followed 
by  settling  and  filtration  through  standard  or  improvised  equipment. 
Carbon  (ordinary  or  activated),  sand,  anthracite  (crushed),  etc.,  may 
be  used  as  filters.  The  radioactivity  of  the  water  is  reduced  about 
60  to  ?C£.  The  output  of  filters  used  this  way  is  not  more  than  0.3 
liter  an  hour  per  cm2  (V,  I.  Buzykin  and  Iff.  D.  Shuvayev). 

Since  suspended  substances  (clay  particles,  microscopic  organisms, 
etc.)  are  carriers  of  radioactivity,  the  rater  must  be  clarified.  It 
is  also  possible  to  add  a  fine  suspension  of  clay  to  decontaminate  it. 
This  clay,  of  course,  has  to  be  filtered  out  later. 

It  has  been  proved  experimentally  that  the  addition  of  1  g/l  of 
various  kinds  of  clay  to  water  reduces  its  specific  radioactivity  5 0  to 
90, £. 

There  are  grounds  fer  believing  that  iron  coagulants  are  more 
effective  than  aluminum  sulfate  because  ferric  hydroxide  (re(GH)3) 
produces  thicker  and  heavier  floes  that  quickly  settle  to  the  bottom 
of  the  tank.  Its  sorption  capacity  is  also  higher  than’ that  of 
.11(011)3;  moreover,  it  is  helpful  in  freeing  the  water  from  arsenic 
compounds. 

Personnel  engaged  in  decontaminating  water  must  be  carefully 
instructed  on  the  injury  that  nay  be  caused  by  the  penetration  of 
radioisotopes  into  the  organism.  While  working  they  must  wear 
protective  clothing,  rubber  shoes  and  gloves.  It  is  absolutely 
forbidden  to  smoke,  drink  water,  or  eat  during  this  time.  The  level 
of  irradiation  in  work  places  is  determined  with  the  aid  of  dosi¬ 
meters.  Very  active  equipment  and  receptacles  must  be  decontaminated. 

The  help  of  physicians  is  required  in  connection  with  the  dis¬ 
posal  and  decontamination  of  filtering  material,  radioactive  wastes, 
and  incrustation  formed  on  the  sides  of  the  evaporator  and.  FOU  pipes. 

The  filter  inevitably  becomes  contaminated  as  a  result  of  the 
filtration  of  water  containing  radioactive  material  in  suspension. 

Hence,  the  used  filter  must  be  buried  in  the  ground  in  accordance 
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vltl:  established  safeguards,  The  place  of  burial  r.us"  be  chosen  before- 
and  be  fur  aray  fri ;  i'scumcs  of  wafer  and  thoroughfares.  It  is 
u-11  to  line  the  sides  and  bo t*ou  of  the  pit  with  soft  cloy.  It  is 
important  that  the  sit?  not  be  washed  cut  by  flash  floods  and  t/isw 
xter* 

Despite  the  difficulties  involved  ir.  organising  water  supplies 
should  atomic  weapons  be  used,  the  problem  should  not  be  exaggerated. 

Lakes  and  rivers  cannot  be  regarded  as  primary  objects  of  attack.  As 
regards  radioactive  infection  of  ground  waters,  this  is  hardly  a 
serious  danger  because  the  sorption  and  ion-exchange  properties  of 
the  coil  arc  very  high*  Consequently,  radioactive  substances  will  be 
concentrated  in  the  upper  layer  of  the  soil  tc  a  depth  of  several 
centimeters.  There  is  every  reason  for  believing  that  a  shaft  well 
and,  in  particular,  a  tubular  well  dug  in  a  contaminated  area  will 
y.cld  pure  water. 

The  major  problem  is  te  prevent  radioactive  matter  from  seeping 
cc;.r.  into  the  well,  which  is  done  by  constructing  a  clay  seal  and 
6iggi:ig  drainage  ditches. 

Field  methods  of  purifying  water  (coagulation,  sedimentation, 
ar.d  filtration)  permit  the  removal  of  most  of  the  radioactive  con¬ 
taminants.  Coagulation  is  the  principal  msthod.  The  effectiveness 
of  p-.'-ifi cation  varies  with  the  kind  and  form  of  radioisotopes  as 
well  as  the  coagulants  used.  Simple  mechanical  filters  mechanically 
trap  the  suspended  particles  containing  radioactive  natter.  Special 
filtering  inter ial  like  carbofcrrogel-T;  absorb  radioactive  compounds 
soluble  in  water. 

In  a  war  the  rain  problem  will  be  to  remove  from  water  the 
products  of  uranium  fission,  especially  strontium-90.  Experience  has 
shown  that  When  strontium  is  removed,  the  water  is  freed  from  most  of 
the  uranium  fission  products. 

It  has  been  shown  experimentally  that  the  maximum  amount  of 
strontium  is  removed  (about  8u,T)  by  ordinary  coagulation  after  preliminary 
alkalisation  trith  soda  line.  Some  95i°  can  be  removed  if  calcium  phosphate 
is .substituted  for  alininate  sulfate.  At  the  sane  time  the  water  is  freed 
from  barium  ar.d  rare  earths.  Other  methods  of  purification  are  required 
"Co  eliminate  ruthenium  and  cesium.  Addition  to  the  water  of  glauconitic 
cloy  ar.d  ncr.tnoriilcr.ite  possessing  exchange  properties  followed  by 
coagulation  has  yielded  good  results. 

According  to  F.  Lauderdale,  the  addition  of  cl3y  plus  the  use  of 
calcium  phosphate  as  a  coagulant  can  remove  up  to  99%  of  the  uranium 
fission  products  (strontium,  barium,  rare  earth  elements),  including  a 
gocc  deal  of  ruthcniic  and  cesium. 
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Donasification  of  lister 

During  vrar  the  sources  of  water  are  exposed  to  the  danger  of 
contamination  by  toxic  chemical  agents,  which  may  be  spread  by  air¬ 
planes  (through  spraying  or  dusting,  chemical  bombs)  and  by  artillery 
or  mortar  fire.  Only  wells,  ponds,  small  lakes,  and  cisterns  can  be 
seriously  contaminated  in  this  way.  It  is  extremely  difficult  to 
contaminate  large  lakes,  rivers,  and  reservoirs  because  most  of  the 
presently  known  poisons  are  not  readily  soluble  in  water  and  it  is 
virtually  impossible  to  create  a  toxic  concentration. 

The  possibility  of  chemical  contamination  of  water  is  determined 
chiefly  by  the  type  of  agent  and  its  properties.  For  example,  poisons 
in  gaseous  or  vapor  form  cannot  affect  water.  Poisoi  ous  fumes  (diphenyl - 
am i nochlo ro ar sine,  diphenylcyanarsine)  can  contaminate  water  if  applied 
long  enough  arid  in  sufficiently  high  concentration.  A  greater  danger 
ccr.es  from  the  blister  gases  (mustard  gas,  trichlorotriethylamine, 
lewisite,  methyl  dichloroarsine,  ethyl  dichlcroarsine).  Diphosgene 
and  hydrocyanic  acid  can  also  contaminate  water. 

In  degassing  r*atcr  one  must  keep  in  mind  the  phenomenon  of 
hydrolysis.  For  example,  phosgene  and.  diphosgene  react  swiftly  with 
water.  The  resultant  non-toxic  products  tire  rather  quickly  and  completely 
neutralized  by  alkalis  present  in  the  water. 

The  situation  is  different  with  the  group  of  arsenicals  (lewisite, 
methyl  dichloroarsine,  ethyl  dichloroarsine),  which  yield  poisonous 
products  as  a  result  of  hydrolysis.  Lewisite  has  a  solubility  in  water 
of  0.2  to  0.5  9/1  (S,  Maksimenko).  Adams ite  and  diphenyl  chloroarsine 
do  not  dissolve  in  water.  Mustard  gas  is  hydrolyzed  to  non-toxic 
products  if  the  water  is  sufficiently  alkaline  and  the  hydrolytic 
process  is  protracted.  The  solubility  of  mustard  gas  at  ordinary 
temperatures  does  not  exceed  0.5  to  0-8  a/i  (S,  Maksimenko).  As  the 
water  temperature  rises,  its  solubility  Increases  along  with  the  rate  of 
hydrolysis. 

Hydrolysis  can  be  hastened  by  chemical  treatment.  For  example, 
alkalization  is  recommended  to  accelerate  the  reaction  of  cyanogen 
chloride  with  water.  According  to  D>  Sanchez,  if  the  alkalinity  is 
low,  about  «  r.g/1  of  soda  is  added  per  mg/l  of  cyanogen  chloride  (CliCl). 
Under  these  circumstances  the  hydrolysis  of  cyanogen  chloride  produces 
a  fairly  harmless  cyznatc.  If  the  concentration  of  cyanogen  chloride 
exceeds  ICO  mn/i,  the  water  becomes  unusable  after  hydrolysis  according 
to  organoleptic  data. 

Other  cyanides,  particularly  hydrocyanic  acid,  readily  dissolve 
in  water  while  retaining  their  toxicity. 

Hydrolysis  of  certain  poisons  may  be  hastened  by  heating  the 
water.  This  method  is  used  only  if-  the  toxic  agents  do  not  yield 
poisonous  hydrolytic  products  or  if  the  latter  have  no  effect  on  the 
organoleptic  properties  of  the  water. 
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Good  results  are  obtained  by  treating  water  containing  toxic 
agents  with  activated  carbon,  This  method  has  the  nerit  of  removing 
the  odor  end  taste  c f  the  hyd re lytic  products  of  mustard  gas  formed 
in  the  water*  Less  effective  is  the  use  of  activated  carbon  to  treat 
water  containing  the  hydrolytic  products  of  trichlorqtriethylumine 
(nitrous  mustard  gas). 

•  According  to  Ccr.ehcs,  about  30  mg/'l  of  activated  carbon  arc 
required  per  liter  cf  water  containing  1  mg  of  mustard  gas  or'thio- 
ciglycol.  .  The  amount  of  activated  carbon  is  tripled  for  partically 
hydro! i zed  trichlorotrietnyiaaira.  The  water  and  powdered  carbon  must 
be  ir.  contact  at  least  30  nir.utcs.  The  suspension  of  contaminated 
carter,  is  removed  from  the  water  by  sedimentation,  coagulation,  or 
filtration. 


Chlorination  is  used  to  remove  the  products  of  mustard  gas 
hydrolysis  from  water.  This  procedure  is  ineffectual  in  the  aleor.ee 
of  nor.-hydrolynad  mustard  gas.  It  rcust  be  borne  in  nine  that  the 
binding  of  chlorine  by  thiodiylycol  takes  place  slowly  so  that  one 
may  get  a  false  notion  about  the  harmlessness  cf  water  from  the  presence 
of  re* *. dual  chlorine,  Sanchez  recommends  chlorination  with  1  mg  of 
chlorine  per  liter  of  water  containing  1  mg  cf  thiodiglycol.  Lewisite 
xer.c:  •:  quickly  ir.  water,  forming  vinyl  chloride,  which  Is  less  toxic 
than  lewisite.  However,  it  is  very  difficult  to  remove  vinyl  chloride 
from  water*  The  reaction  of  trichlorotriethylsraine  with  chlorine  in 
water  takes  place  very  slowly. 

Thus,  if  vesicatory  agents  are  in  water,  they  must  be  removed 
before  chlorination.  It  is  practically  impossible  to  free  water  from 
hydrocyanic  acid  and  cyanogen  chloride  by  chlorination. 

The  high  tension  of  hydrocyanic  acid  ana  cyanogen  chloride  fumes 
at  ordinary  temperatures  is  the  reason  why  t/ater  can  be  degassed  by 
aeration.  Vigorous  aeration  by  spraying  water  about  cr  passing  air 
through  it  removes  the  cyanogen  chloride  as  well  as  the  unpleasant 
aftertaste  and  odor.  Aeration  is  insufficient  to  iree  water  from  even 
moderate  amounts  of  hydrocyanic  acid*  Since  the  chlorination  of 
water  containing  hydrocyanic  acid  results  in  the  production  cf 
cyanogen  chloride,  Sanchez  reccitrccnds  that  the  water  be  chlorinated 
first  and  then  aerated.  ?.?  r.g/l  of  chlorine  is  required  to  convert 
1  mg  of  hydrocyanic  acid  into  cyanogen  chloride.  Hithin  60  minutes 
of  vigorous  aeration  the  cyanogen  chloride  produced  by  chlorination 
disappears.  Hater  thus  treated,  in  the  author’s  view,  is  safe  and 
satisfactory  to  the  taste. 

Distillation  frees  vat:  -  from  mustard  gas,  trichlorotrie.thylanine, 
ar.d  lewisite.  .  The  unpleasant  odor  of  the  distillate  may  be  removed  by 
activated  carbon.  Distillation  is  useless  for  degassing  water  if  it 
contains  cyanogen  chloride  and  hydrocyanic  acid. 

Alkalization  followed  by  boiling  hastens  the  hydrolysis  of 
vesicatory  poisons#  It  must  he  remembered  that  hydrolysis  does  not 
overcome  the  toxicity  of  vesicants  containing  arsenic. 
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Five  minutes  of  boiling  in  an  open  vessel  are  enough  to  free  the 
rater  from  cyanogen  chloride.  S,  iiaksiaenko  recommends  that  the  rater 
be  first  acidified  by  hydrochloric,  suli'uric,  or  acetic  acid  to  a  pH 
of  no  more  than  I;.  It  is  essential  to  avoid  inhaling  the  vapor  of  the 
heated  rater.  Sanchez  regards  degasification  of  water  by  boiling  as 
useless  if  it  contains  hydrocyanic  acid  and  its  compounds  in  a  concen¬ 
tration  of  over  200  r.g/l. 

Coo  ulaticn  foliox/ed  by  sedimentation  and  filtration  is  used 
to  renove  suspended  substances:’  the  products  of  combustion  of  incendiary 
substances  and  smoke  pots,  toxic  vapors,  and  droplets  of  vesicatory 
poisons. 

If  the  water  is  severely  contaminated,  special  technical  degassing 
procedures  may  be  carried  cut  by  the  engineer  service. 

Supervision  of  the  completeness  of  water  degasification  in  the 
Soviet  Army  is  a  responsibility  of  the  medical  service. 


Distillation  of  Water 


Salt  end  acrid  water  unfit  for  drinking  and  cocking  is  often 
encountered  in  certain  regions  of  the  Soviet  Union.  This  makes  it 
necessary  io  resort  to  desalinization  by  physical  or  chemical  means. 

1  he’ thermal  method  is  the  safest  for  use  among  troops. _  Boiling 
is  followed  by  condensation  of  vapor  in  a  condenser.  The  diagram  of 
a  portable  purifier  is  shewn  in  Figure  38.  The  FOU  apparatus  widely 
used  by  the  Soviet  Army  produces  3C0  liters  of  fresh  water  an  hour. 

Turbid  water  is  allowed  to  settle  before  distillation  and, 
if  necessary',  coagulated.  Water  obtained  from  a  distiller  does  not 
need  to  be  disinfected  or  decontaminated.  The  taste  may  be  improved 
by  adding  a  little  of  the  original  salt  water.  This  also  enriches  the 
water  with  microelements  present  in  salt  water,  but  net  in  distilled 
water. 

Soviet  Army  engineer  h«::e.iu.'xsrs  prepared  and  sent  to  the  troops 
back  in  1?:;2  “Instructions  cn  xl»c  Distillation  of  Water  by  Freezing." 
Freezing  '.rater  for  the  purpose  ct  nisti llation  is  possible  when  the  out¬ 
door  temperature  is  3  tc  h°  telex;  z*i\.  for  at  least  five  hours  a  day. 

The  principle  is  that  fresh  Wnfcsr  freest"  at  0°  while  sail  water  freezes 
ct  lover  temperatures  ceponding  on  the  degree  of  x-aiini'.y.  Consequently, 
when  salt  water  in  cr.il.Ud,  the  fresh  water  freezes  first  and  forms 
fresh  ice  leaving  the  salt  water  tsndrmeath.  The.  diyrec  of  salinity 
will  increase  ct  «).e  fresh  ice  Congeals  because  the  tali  steadily  becomes 
more  concentrated.. 

Experiej.ee  hvs  shown  tliat  salt  particles  are  frozen  into  the  fresh 
ice  so  that  it  is  salty  to  the  taste.  It  is  resomended,  therefore, 
that  fresh  ice  obtained  by  freezing  be  allowed  to  thaw  slowly  at  3  to 
5°  above  zero.  Salt  water  is  thus  produced  first  and  removed  during 
the  slow  thawing.  The  ice  left  after  removal  of  the  salt  water  yield.- 
virtually  fresh  water  that  is  suitable  for  drinking  and  cooking. 
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If  t:-.e  water  is  very  salty,  it  is  impossible  to  obtain  enough 
fresh  ice  at  one  tine..  Too  much  salt  wafer  is  produced  when  the  ice 
is  tinued  si  only.  lienee,  this  incompletely  freshened  eater  i.ust  be 
rtfrozen  end  slowly  thawed  again.  ..  The  usual  result  is  fairly  l'rcsh 
water.  However,  if  it  is  still  too  salty,  the  freezing  end  Hawing 
is  repeated  once  more. 

experience  indicates  that  to  produce  a  layer  of  ice  2  to  2.5  cm 
this!;  or.  cult  irate?  lj  to  k-5  hours  are  required  at  an  air  temperature 
cf  -5°>  2  to  2.5  hours  at  -10°,  end  1.5  to  1,75  hours  at  -15°. 

Any  kind  of  receptacle  (barrel,  bo::,  cloth  tank,  boat,  etc.) 
nay  he  used  to  freshen  uaiar  hy  freezing.  If  the  water  requirement 
is  in  excess  of  100  to  2C0  liters  a  day,  shallow  basins  are  dug  in 
the  ground  or  tanks  sturdily  put  togetner  from  beards  and  caulked. 

They  arc  20  to  25  cm  deep  and  r.o  more  than  2.5  n  wide. 

The  freezing  of  water,  storage,  shipment,  end  thawing  of  ice 
must  be  done  in  such  a  way  as  to  prevent  pollution  of  the  tanks, 
transport  facilities,  ice,  and  water.-  The  water  supply  point  set  up 
for  distilling  water  by  freezing  must  be  surrounded  by  a  sanitary 
protective  2onc  where  unauthorized  persons  nay  not  enter  ar.u  all 
activity  is  prohibited  Hint  is  conducive  to  pollution  of  the  area, 
water  Vinks,  end  ice. 

The  feldsher  or  sanitary  instructor  is  responsible  for  inspect- 
irg'the  sanitary  ccndition  of  the  water  supply  point  area  and  seeing 
to  it  that  the  regulations  for  distilling  water  ere  observed. 

Ion- ’exchange  resins  have  recently  and  successfully  been  used 
for  distilling  acrid  water. 


Production  of  Hater  iron  Ice 


In  the  Far  East  sonetir.es  the  only  source  of  water  is  fresh¬ 
water  ice  because  the  lakes  and  rivers  are  often  frozen  to  the  bottom. 
Under  these  circumstances  a  piece  of  land  is  set  aside  to  store  ice  at 
lease  2C0  n  from  sources  of  pollution. 

A  sanitary  protective  zone  with  a  radius  of  no  less  than  100  m 
is  set  up  around  the  area.  The  preparation,  storage,  and  shipment  of 
ice  are  carried  cut  in  strict  conformity  with  the  regulations  governing 
the  shipment  and  storage  of  disinfected  water.  The  ice  is  transported 
in  special  covered  boxes  to  the  place  where  the  water  is  to  be  prepared* 
The  tools  employed  (crowbars,  axes,  or  shovels)  may  not  be  used  for  any 
other  purpose.  The  ice  is  stored  only  ir.  restricted  places  fenced  off 
by  snow,  ice,  or  barbed  wire. 

The  ice  is  thawed  in  special  boilers.  The  water  obtained  from 
the  ir?  may  be  used  in  raw  fern  only  if  the  ice  ccr.es  from  remote 
streams  unpolluted  by  man  or  animals.  Otherwise,  disinfection  of  the 
water  by  boiling  or  chlorination  is  indicated. 

All  personnel  engaged  in  this  work. receive  a. careful  physical 
cr.cckup  and  arc  kept  under  continuous  medical  observation.  The  require¬ 
ments  arc  the  same  as  for  the  men  wonting  in  mess  halls  and  kitchens. 
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About  0.1  r.3  of  rater  is  obtained  from  one  cubic  meter  of  loose 
snow;  1  ::3  of  old,  well-packed  snow  yields  from  0..2  to  0.25  n3  of  water. 

Iveter  fren  snow  or  ice  lacking  mineral  salts  must,  if  it  is  to 
be  used  for  any  length  of  tine,  be  supplied  with  0.2  to  0.3  g  of  slaked 
line  and  0.1  g  of  table  salt  per  pa'„. 

Or-aninir.n  the  Sunn ly  of  T.-.ratcr  for  Treens  in  the  Field 

If  the  water  supply  is  well  organised,  the  troops  should  receive 
a dc rente  oiantitics  of  good  water  with  no  interruptions.  Utter  needed 
for  dr inking,  cooking,  and  housekeeping  needs  is  estimated  in  relation 
to  combat  circumstances  according  to  the  rate  of  water  consumption. 

The  following  steps  are  taken  to  supply  troops  with  water  curing 
rertire :  rcccmaisccr.cc  of  sources,  setting  up  of  supply  points, 
organisation  of  distribution,  transportation  and  storage,  and  medical 
control  of  run! icy. 

In  regions  with  abundant  water,  supply  points  arc  set  up  in  the 
various  units.  This  wakes  it  easier  to  deliver  water  to  the  consumers, 
shortens  the  time  of  transportation,  and  saves  on  transport  facilities. 

Ir.  arid  regions  and  in  the  permafrost  zone  and  if  there  is  a 
threat  of  radioactive,  chemical,  or  bacterial  infection  of  the  area, 
it  is  desirable  to  establish  high-capac iiy supply  centers  with  distri¬ 
bution  points  in  large  and  small  units. 

Special  personnel  —  combat  engineers  —  are  assigned  to  set  up 
supply  and  distribution  points. 

The  resources  cf  battalions  and  smaller  units  are  used  to 
deliver  water  for  drinking  and  housekeeping  purposes.  Transport  of 
water  fren  regimental  and  division  supply  points  to  distribution  points 
is  organised  in  accordance  with  instructions  of  the  chief  of  the  division 
or  unit  service  troops. 

In  arid  regions  and  in  places  lacking  suitable-  sources  of  water 
in  the  rear,  transport  of  water  to  distribution  points  is  organized  in 
accordance  with  instructions  of  the  higher  service  elements. 

Special  sources  cf  water  are  set  aside  for  bakeries,  baths,  and 
lcununcs . 

Reserve  points  are  established  against  possible  destruction  of 
the  regular  sup-plies  or  poisoning  or  infection  cf  the  sources. 

All  cases  of  infection  end  contamination  of  water  by  radioactive 
substances  or  toxic  chemical  agents  or  bacteria  must  be  promptly  brought 
to  the  attention  of  the  commanders  of  divisions  and  smaller  units, 
chemical  service  chiefs,  engineers,  and  medical  personnel. 

Radical  personnel  have  the  following  duties  in  connection  with 
supplying  troops  with  water  in  war:  (l)  participation  in  sanitary 
reconnaissance  and  inspection  of  water  sources;  (2)  hygienic  appraisal 
of  water  ar.d  determination  of  its  safety;  (3)  participation  in  selecting 
methods  of  degasification,  decontamination,  and  disinfection  of  water; 

(l)  observation  cf  water  treatment  processes;  (5)  evaluation  of  potability 
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and  disinfected  va.tsr;  (6)  authorizing  the  use  of  vr.icr 
sr  chunking,  face  preparation,  sanitary  and  housekeeping  r.ccds; 

(7)  participation  in  measures  designed  to  protect  the  sources  of 
voter  ar.d  reserve  supplies  from  infcctic  (3)  inspection  of  the 
disposal,  dcgssificatibn,  nr.d  cer.cr.tsninaticn  of  dangerously  unhealthy 
savage  (after  rinsing  filters  sr.a  receptacles)  ar.d  filtering  materials 
( corner.  ts)0 

Medical  pcrcorx.cl  work’  in  close  cooperation  uith  engineering 
and  chemical  personnel*  .They  obtain  fron  the  ccr.naiiding  officer 
t'-.eiy- information  on  the  possibility  of  enemy  use  of  atonic,  chemi¬ 
cal,  or  bacteriological  veapons.  Medical  personnel  are  guided  by 
military  ar.d  civiJisr.  laboratories  and  at  the  sane  tine  make  use  of 
porthole  indicators  end  dosimeters. 

Increasing  signs  of  deliberate  infection  and  contamination  of 
the  voter  by  the  er.er.y  requires  that  the  nodical  service  concentrate 
or.  organizing  iratcr  supplies  for  creeps  in  battle.  Tne  unit  senior 
nodical  officer  (division  surgeon)  together  uith  the  ccnnander  cf 
the  ccnhat  engineer  platoon  (battalion)  determine  the  place  ana  tine  ' 
for  s'ttir-g  up  regimental  and  division  supply  points.  Orders  to  the 
regiment  (division)  must  strictly  forbid  the  use  cf  water  other  than 
fret  .-hsse  supply  points.  If  the  enemy  employs  bacteriological 
vcapt.is,  the  drinking  voter  is  bailed.  The  canteens,  boilers,  and 
portable  containers  of  all  large  arid  snail  units  are  filled  uith 
boiled  vater  immediately  after  an  attack.  If  there  are  delays  ir. 
supplying  belled  vater,  the  feldshers  and  sanitary  instructors  are 
issued  tablets  to  disinfect  vater  right  in  the  centecns. 

Sir.ee  the  vater  nay  nee  be  safely  disinfected  due  to  ignorance, 
ccnpcny  sanitary  instructors  super-vise  the  use  of  the  tablets.  Can¬ 
teens  are  filled  with  vater  fre::  artesian  veils,  vhich  are  less  likely 
to  be  polluted,  or  from  large  lakes  or  rivers  that  are  hard  to  infect. 
Sanitary  reconna issai.ee  of  sources  of  vater  is  carried  out  immediately 
after  occupying  enemy  territory. 

h'ater  Supply  Points.  Water  supply  points  are  organized  to 
provide  troops  with  the  necessary  amount  of  water  for  drinking,  cooking, 
hygienic  and  housekeeping  purposes.  These  arc  specially  equipped  areas 
for  obtaining,  purifying,  disinfecting,  decontaminating,  deactivating, 
and  degassing  water. 

The  main  elements  of  a  major  supply  point  are;  source  of  vater, 
apparatus  to  improve,  degas,  ar.d  ceccnta-.ir.atc  it;  storage  tanks;  place 
to  wash  receptacles;  trsnsporc  center  for  hauling  vater.  ’ 

The  points  arc  set  up  in  companies,  battalions,  regiments,  and 
divisions.  They  must  be  close  to  the  scarce  of  vater  —  river,  lake, 
spring,  tubular  or  fairly  large  shaft  veil. 
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'  atcr  supply  points  arc  set  up  chicily  around  bore  and  shaft 
veils  or  sprirgs.  If  there  are  no  such  sources  or  the  -available 
x.'atcr  is  of  lot;  quality,  net;  veils,  tubular  or  shaft,  arc  dug  at 
these  points „  Special-purpose  points  are  set  up  at  streams  or  lakes 
(for  vashin^  up,  sanitary  treatment,  servicing  and  washing  of  automo¬ 
biles,  etc,).  The  x.-atcr  supply  points  alongside  a  river  arc  located 
upstream;  a  little  below  are  places  for  swimming.  watering  of  cattle, 
cleaning  of  horses,  then  laundering  of  linen,  and  washing  of  automo¬ 
biles.  The  special  treatment  points  must  be  at  least  0.5  km  away 
from  the  supply  points  and  other  places  where  water  is  used. 

In  sett.  ;g  up  a  water  supply  point  the  data  obtained1  from 
..anitary  reconnaissance  must  be  token  into  consideration  along  with 
camouflage  considerations.  It  is  also  necessary  to  protect  the  source 
from  contamination  by  poison  gas,  radioactive  substances,  and  bacterial 
preparations  and  to  provide  shelters  for  the  service  personnel. 

Regimental  and  division  water  supply  points  have:  (l)  a  work 
area  for  collecting,  treating,  and  storing  the  water;  (2)  a  shelter 
for  personnel  and  equipment;  (3)  a  transport  center;  (li)  an  area  for 
cleaning,  washing,  and  disinfecting  receptacles  and  canteens;  (5)  a 
storage  place  for  materials  and  supplies;  (6)  a  control  center;  (7)  a 
place  for  a  laboratory;  (8)  an  observation  post  equipped  with  means 
of  chcnical  and  radiation  reconnaissance. 

Roads  are  built  to  the  points  and  the  adjacent  land  fenced  off 
and  guarded-. 

Company  and  battalion  points  are  sinpler.  They  have  a  source  of 
x;ater  with  lifting  equipment  and  areas  for  treatment,  storage,  delivery 
of  x:atcr  and  shelter. 

If  water  is  contaminated  curing  a  war  by  gas  or  radioactive  sub¬ 
stances,  the  area  for  treating  the  water  (degasification  and  decontami¬ 
nation)  is  organised  to  meet  the  special  requirements  of  these  procedures. 
There  is  a  separate  piece  for  degassing  and  decontaminating  receptacles. 

Particular  attention  is  paid  to  the  removal  and  burial  of 
filtering  material  after  degasification  and  decontamination  because 
it  may  contain  s  substantial  amount  of  gas  or  radioactive  substances. 

The  'waste  water  is  led  off  into  filter  (non-absorbing)  pits  dug  some 
distance  ax;ay  iron  the  work  areas. 

Company  and  battalion  points  are  usually  set  up  at  shaft  wells 
whose  capacity  is  1;  to  8  of  water  a  day.  The  capacity  of  small 
tabular  x:clls  (hTii-2)  is  10  :.3  a  day,  xv’ith  a  potential  hourly  rate  of 
1  m3.  Shaft  wells  about  25  a  deep  are  usually  dug  for  regimental 
points.  Their  capac i ty  is  about  10  m3  ar.  hour.-  The  -water  is  brought 
up  by  a  ccr.partmer.tal  belt  hoxst. 

A  bore  x;ell  maybe  used  in  establishing  a  division  iratcr  supply 
mcir.t.  The  daily  capacity  depends  on  the  size  of  the  pu-mp.  Tilth  a 
power  pump  it  reaches  60  to  luO  m3  a  day.  The  use  of  an  immersible 
c Tec  Trie  pump  raises  the  capacity  to  150  m3  or  more  a  day.  Us ter 
supply  points  of  this  kind  arc  also  set  up  to  supply  rear  installations 
(field  hospitals,  bakeries,  meat-packing  plants,  etc.). 
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In  -setting  up  a  cupply'pMnt  provision  is  nude  for  the  operation 
cf  water  purifying  and  disinfecting  apparatus*  These  include  a  track 
filter  plant  (with  a  capacity  c.f  2 $0  r3  a  day),  cloth-carbon  filters 
of  the  .,;y?**l’C0.typc  (with  an  hourly  capacity  of  2  CO  liters),  and  other 
fillers  race  frc.:  locally  available  materials.  Figure  Wi  shows  the 
lu.ycut  of  a  major  water  supply  point  using  an  /5S-5CC0, 

The  primary  tvhatr;eat,  storage,  end  discharge  of  polluted  water 
take*'  place  on  the  dirty  area  of  the  supply  point.  A  pit  and  drainage 
c'itc.*.  for. the  waste  water  me  dug  here  next  "to  the  tank  and  pump.  The 
Ari>  is  installed  in  another  area.  A  third  area  is  used  to  collect  and 
store  the  disinfected,  decontaminated,  and  detoxified  water.  This  is 
where  radiation  is  monitored. 

The  use  of  authorised  materials  for  degassing  and  decontaminating 
tester  d::c  reuses  the  output  by  half. 

Two  ElF-lj  band  p.c..ps  wi :-h  three  IG-6CCO  sedimentation  tardts  can 
treat  2  rP  of' water  an  hour.  This  kind  of  installation  is  usually 
intended  for  a  regiment. 

If  there  arc  no  standard  filters  available  and  it  is  impossible 
to  rr:'<e  then  from  materials  at  hand,  lake  and  river  water  is  disinfected 
si r.p’.yhy  coagulation,  chlorination,  and  sedimentation  for  cnc  to  two 
hour  The  water  is  then  passed  through  filters  made  from  materials 


Water  supply  points  lacking  standard  equipment  can  only  handle 
the  disinfection  of  Water.  Degas  if  icatxon  and  decontamination  arc  not 
performed  there « 

During  hostilities  in  the  mountains  water  supply  points  are 
best  sec  up  at  springs  after  capping  the  source.  Depending  on  the 
flow  of  the  spring,  the  capacity  of  the  supply  point  may  amount  to 
tens  of  cubic  meters  of  water  an  hour* 

Hater  supply  points  in  desert  terrain  where  the  uater  is  acrid 
ere  provided  with  portable  distilling  apparatus,  which  have  a  capacity 
of  5  to  6  r.3  of  water  . a  day.  If  the  water  requires  decontamination, 
the  layout  of  the  point  and  its  capacity  arc  unchanged.  Special 
attention  here  is  focussed  on  disposal  of  the  concentrate  containing 
rudioacuive  compounds  fur  from  the  supply  point. 

If  r.n  sources  arc  available,  supply  points  are  set  up  and  water 
is  brought  in  by  trucks  or  pipes,  PS-6000  tanks,  BKF-li  pumps,  H-cCO 
motor  pumps,  and  other  items  for  storing  and  pumping  water  arc  installed 
at  distribution  points.  During  cold  weather  the  tanks  and  pumps  are 
nested. 

Major  water  supply  points  located  near  open  water  have  observation 
pasta  equipped  with  devices  for  detecting  chemical  end  radiation  activity. 
Sometimes  there  ere.  chemical  observation  posts.  Their  task  is  to  observe 
cnciy  activity,  engage  in  chemical,  and  radiation  reconnaissance  within 
a  racius  c:  500  to  1,000  n,  and  warn  of  zones  of  infection, 

A  sanitary  protective  zone  is  established  to  prevent  pollution  of 
a  source  cf  water  within  a  radius  of  50  to  ICO  n.  Only  authorized 
personnel  arc  allowed  to  enter  the  work  area  of  the  supply  point. 


110 


Sanitary  supervision  by  medical  officers  includes:  (1)  organo¬ 
leptic  and  laboratory  appraisal  of  the  water;  (2)  systematic  observation 
of  the  results  of  purifying,  disinfecting,  detoxifying,  and  decon¬ 
taminating  the  water;  (3)  periodic  laboratory  control  of  the  quality 
of  the  water;  (L)  determination  of  the  limits  and  operating  conditions  " 
of  the  sanitary  protective  zone.. 

Responsibility  for  the  performance  of  these  tasks  in  a  military 
region  rests  with  the  commanding  officer  of  the  medical  unit;  in  array 
a:id  front  areas  in  rests  with  the  hygienic  divisions  of  laboratories. 

Sanitary  control  of  the  quality  of  water  at  supply  points  for 
large  and  small  units  is  exercised  by  the  physician  of  the  corresponding 
unit. 

The  physician  assigned  to  a  water  supply  point  observes  the 
health  of  the  service  personnel,  uho  are  examined  every  10  days  and 
checked  every  other  month  to  see  if  they  arc  carrying  bacilli.  Those 
found  to  be  suffering  from  an  acute  intestinal  disease  or  who  are 
carrying  bacilli  are  promptly  taken  off  the  job, 

liatcr  Supply  for  Tvoups  on  the  Offensive.  According  to  the 
manual  on  Field  Supply  o -Plater,  troops  oiTthc  offensive  obtain  water 
Ey:  Housing  ‘captured  supplies;  (2)  transporting  water  from  previous 
equipped  supply  points,  and  (3)  setting  up  new  points  In  positions 
captured  by  attacking  troops,  on  transportation  and  evacuation  routes, 
and  at  new  locations  of  rear  installations  (hospitals,  etc.). 

In  getting  ready  for  an  attack,  water  supply  points  are  set  up 
in  troop  concentration  areas  (one  for  each  battalion  and  separately  for 
aid  stations)  while  transport  facilities  are  prepared  to  supply  water 
to  the  troops  before  new  points  are  established  in  occupied  territory. 

It  is  particularly  important  that  standard,  and  improvised  equipment  and 
receptacles  be  made  ready  in  advance. 

Canteens  are  filled  with  good  water  (boiled  rather  than  chlori¬ 
nated)  just  before  an  attack.  All  portable  receptacles,  including 
boilers-  are  also  filled  with  drinking  water  (at  the  rate  of  2  liters 
per  man). 

Uurir.g  the  offensive  supply  points  are  set  up  in  such  a  way  that 
the  troops  have  an  uninterrupted  supply  of  water  in  accordance  with 
established  norms. 

In  arid  regions,  besides  supply  points,  distribution  points  are 
set  up  with  reserves  brought  in  by  railroad,  truck,  and  plane. 

Before  ar.  attack  sufficient  water  is  stored  at  the  supply  and 
distribution  points  to  meet  the  requirements  for  a  day  or  half  a  day. 

If  fresh  water  is  limited,  supply  points  are  set  up  at  sources 
with  salt  water,  which  has  to  be  distilled. 

The  supply  points  shift  with  the  advancing  forces.  Existing 
points  arc  not  closed  down  until  new  ones  arc  set  up  in  positions 
occupied  by  the  troops. 

The  medical  service  is  responsible  for  organising  the  sanitary 
examination  of  sources  of  water  on  territory  abandoned  by  the  enemy, 
chiefly  along  the  main  routes.  The..r.ain  purpose  of  this  examination 
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i  i  to  determine  whether  the -..atcr  in  fit  to  drink.  To  prevent  the 
consumption  cf  vr.sv.itct.ic  uat-r,  appropriate  narks  arc  node  and  the 
water  denatured  by  adding  to  it  lar<_,c  amounts  of  cnlorinatod  line, 
crccol,  cicolir.,  phenol',  etc. 

Curing  the  large-scale  offensives  of  IJorld  liar  T.I  mobile  canitary- 
epidemiological  detachments  and  laboratories  advanced,  with  the  "troops  and 
r.uclc  ’chemical,  toxicological,  end  bacteriological  analyses  of  the  water. 

The  major-  effort  vas  focussed  on  the  sources  to  be  used  in  collection 
vil'n  supply  point'.*  Reg .'rr.cr.tai  or  division  medical  personnel  ucra 
ravuons'iiole  for  checking  cn  treatment  cf  the  water.  They  used  the  mobile 
ssuitury-cpideniolcgical  laboratories  for  analysis  and  control  over  the 
ccr.pioter.ccs  of  disinfection  and  decontamination* 

In  the  event  of  planned  infection  or  poisoning  of  the  water  in 
cpfr.  and  bore  wells  by  the  enemy,  the  .attacking  troops  must  be  supplied 
vlth  water  brought  from  Lhc  rear.  At  the  sane  tir.c  measures  arc  taken 
to  ci.j  small  tubular  wells,  which  can  be-  done  in  three  or  four  hours. 

Ir.  the ' absence  v£  such  wells,  field-type  veils  are  dig  cn  the  cleanest 
portions  c.f  captured  territory,  if  the  level  of  ground  water  permits. 

‘.'atcr  Scuw.Tv  for  Troons  cn  the  Safe reive,  Troops  in  defensive 
Pd-i: tier.” ere” cupp lieu' with  water  pfir.ariTy'fr'-n  ordinary  shaft  wells* 

The  ;.-  arc  dug  by  cenbat  troops  end  each  ccnpa:\  has  its  own.  veil.  This 
:,auv.\'.:iC.  cus'-’  water  supply  system  was  widely  used  cn  the  Leningrad  and 
Karelian  fronts* 

The  Manual  cn  Field  Sur.nly  of  Hr- ter  to  Troops  specifics  that 
permanent  and  e'.crgcncy~pOi' vos  arc  to  be  set  up  as  closely  as  possible 
to  the  consumers,  i.c.,  *0  military  unite,  hospitals,  ana  other  rear 
installations. 

Supply  points  ar.d  reserves  must  be  well  protected  against  con¬ 
tamination  by  atomic,  chemical,  or  bacteriological  weapons.  They  must 
meet  ernoufir.se  requirements  ar.d.  be  accessible  to  the  troops,  field 

;  4.  -r.  v,  -  ;  i-  — 
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Depending  on  local  ccr.citibns  end  the  combat  situation,  water 
supply  points  arc  built  at  the  rate  of  one  for  each  battalion,  reg inental 
aid  cca-iicr.,  or  other  rear  installation,  and  sometimes  for  each  company. 

In  the  event  that  the  cneny  attempts  mass  contamination,  the 
troops  arc  supplied  frer.  a  United  number  of  points  where  the  water 
ccr.cn inc  no  radioactive  substances,  poison  gases,  or  bacterial  toxins. 

Eaten Iron  water  supply  points  arc  set  up  for  first  echelon  companies 
next  to  trenches  or  co-c.unication  trenches i  for  second  echelon  companies 
they  arc  set  up  a /fend  battalion  rati  eh  distributing  points. 

Hater  maybe  brought  up  frer;  the  rear  only  ii.  exceptional  eases. 

The  unit  then  stores  it  in  places  protected  frer.  enemy  fire.  It  is 
essential  that,  the  water  be  safeguaiecd  frer.  radic-ctivu  substances, 
v'.iccn  gases,  pathogenic  micro  organisms,  and  bacterial  toxins.  The 
water  i.7  kept  in  cicsec.  containers  ar.d  chlorinated  in  such  a  way  that 
the  ir.our.t  cf  residual  chlorine  rsngcc  from  0.2  to  C.5  r.g/l. 
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Hater  is  supplied  to  shelters  from  shaft  or  tubular  wells.  L altos 
or  streams  may  be  used  provided  that  the  eater  is  disinfected.  The  rate 
cf  consumption  is  established  in  conformity  with  the  instructions  of ' 
the  iltnunl  or.  Field  Supulv  of  ’Inter  to  Troops.  In  determining  the  con¬ 
sumption  of  ’enter  in  a  shelter,  ‘the  following  must  he  taken  into  con¬ 
sideration:  (l)  number  of  people  present;  (2)  proposed  length  of  stay 
there;  (3)  approximate  rate  of  consumption  per  nan  per  hour;  (h)  use  of 
water  for  housekeeping  and  medical  purposes.  If  necessary,  estimates 
are  made  of  the  amount  of  water  needed  for  the  electric  power  plant  end 
for  cooling  the  air  fed  into  the  shelter. 

It  has  been  determined  that  individuals  in  permanent  installations 
require  three  to  five  liters  a  day  of  tap  winter  and  about  two  liters  of 
wall  water.  In  field-type  shelters  the  minimum  amount  of  drinking  water 
required  is  two  liters  per  man  per  day,  about  three  liters  for  personal 
hygiene  snd  washing  dishes.  Hater  in  shelters  must  be  stored  in  tanks 
protected  against  contamination  by  poison  gases,  radioactive  substances, 
and  pathogenic  microbes. 

In  defending  major  inhabited  localities  the  troops  nay  use 
community  water  works  if  the  distribution  facilities,  artesian  wells, 
pumping  stations,  sedimentation  tanks,  and  filters  arc  well  protected. 

It  is  particularly  important  that  there  be  no  interruptions  in  the  supply 
of  water  to  centers  of  resistance  and  strong  points.  In  addition, 
every  such  point  must  have  bore  or  shaft  wells  as  well  as  reserves 
in  ease  of  breakdown  or  destruction  of  the  municipal  system. 

If  part  of  the  system  is  destroyed,  distribution  points  are 
built  at  the  intact  sections  with  a  sujraly  of  disinfected  water.  Supply 
points  are  set  up  if  there  ere  water  sources  of  the  closed  type  within 
tire  city.  The  water  from  lakes  and  rivers  nay  be  used  only  after  care¬ 
ful  laboratory  analysis. 

In  regions  of  permafrost  steps  must  be  taken  to  prevent  surface 
sources  and  underground  waters  from  free sing. 

In  the  winter,  if  there  arc  no  other  sources,  water  can  be 
obtained  fren  snow  gathered  from  unpolluted  areas,  particularly  during 
snowfalls.  Ice  should  be  stored  where  there  arc  open  bodies  of  water. 

Ice  and  snow  r.ust  be  analysed  before  they  are  used.  In  a  modern 
war.  atmospheric  precipitation,  snow  and'  ice  on  lakes  and  rivers  may  be 
contaminated  by  radioactive  substances,  poison  gases,  pathogenic  micro¬ 
organisms,  or  bacterial  toxins. 

In  the  mountains  all  kinds  of  sources  arc  used,  including  water 
under  the  beds  of  dried  cut  streams-  Hater  in  the  region  of  glaciers 
is  prepared  from  ice  and  snow. 

Hater  Supply  for  T rooms  on  a  I  larch.  Water  supply  planning  for 
creeps  oh  a  march  is  rclatea  primarily  to  the  availability  and  quality 
of  water,  both  on  the  line  of  march  and  at  night  halts.  The  Har.ua  1  or. 
Field  Swmlv  of  Hater  to  T rooms  specifics  that  water  is  to  be  supplied* 
at  "the  rate  of  Yi&T  of  the  daily  requirement  at  night  halts  and  2$%  at 
major  steps  during  the  day.  If  a  major  stop  is  not  planned  or  there  is 
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no  source  at  the  cite  sehzdvl <:d  Tor  o  major  stop,  water  is  transported 
It.  boilers  end  kitchens  as  well  os  in  standard  and  improvised  rccept- 
ac les i 

Tr.u  on  cur.  t  of  xatcr  required  is  estimated  free;  the  rale  cf  con- 
cvnp'li on  on  a  march,  t-r.owr.t  cf  water,  availability  of  transport  facilities, 
rccopidclc*' ,  CvCb 

Ey  the  tir.c  the  trci.ps  reach  the  place  where  they  arc  to  spend  the 


jhh,  0„5  lit 


water  ;a:rt  he  node  available  for  each  non. 


water  is  to  be  issued  promptly  so  that  the  soldiers  can  tjienah  their 
thirst  within  30  minutes.  If  it  is  impossible  tc  provide  the  water 
locally,  they  must  sere/  it  along  with  then, 

■  Equipment  for  obtaining,  par  Hying, 'and  disinfecting  water  at 
the  site  of  the  night,  halt  is  sent  ahead  to  the  ci  pp.-.y  point  tc  assure 
the  troops  water  for  criakn.g,  cooking,  anc  uashing  when  they  gut  there, 

Li  addition,  fate?  distribution.  points  arc  set  rip  in  advance  along  the 
line  cf  lurch  so  tint  the  wen  can  be  token  care  of  or:  the  way, 

'[hi  engineering  service  in  cooperation  with  the  nodical  service 
is  responsible  for  organizing  water  supply  and  distribution  points, 
l-i  arid  regions  these  points  arc  set  up  at  distances  equal  to 
h.Cf  vhe  doy£s  -arch,  Sc.r.c  i>C?J  of  th.c  supply  is  stored  a'e  nnjor  stepping 
piac  .'!  and  the  entire  daily  requirement  oo  night  halts.  Additional 
supply  or  distribution  points  with  reserves  aacuntirg  to  252  cf  tr.c 
daily  requirement  are  set  up  at  intervals  between  the  principal  points. 
The  main  tasks  of  the  nodical  service  in  supplying  water  to 
troops  on  a  march  arc;  advance  sanitary  rcconnaissic'.cc  of  sources  of 
water  cn  route,  evaluation  of  its  quality,  purification  and  disinfection, 
and  providing  the  non  with  chemicals  for  disinfecting  the  portable 
supplies, 

Tetcr  Sunnly  in  Rceicr-s  of  Permafrost.  Along  the  shores  of  the 
Arctic  Ocean  lies  the  permafrost  zone,  i,e»,  a  layer  of  frozen  coil  that 
thaws  cut  only  on  the  surface  over  a  short  summer,  The  scutlvern  boundary 
of  unbroken  frozen  ground  in  the  1S3  proceeds  north  of  Arkhangelsk  and 
south  of  Yakutsk  in  Siberia,  Individual  portions  ortend  comparatively 
far  to  the  south. 

The  earth  lying  above  the  permafrost  is  called  the  active  layer. 

It  is  2  to  t  r.  thick  for  snr.cy  soils,  1,5  to  3  a  for  clay  soils,  and 
0.S  to  1.5  “  for  peat  and  swampy  soils.  The  thickness  of  the  frozen 
layer  varies  considerably,  sometimes  exceeding  100  n.  The  temperature 
ranges  free  G.3  to  2°  below  zero. 

The  vase  expanse  of  permafrost  and  the  fact  that  it  originated 
under  a  great  variety  of  geological  conditions'  severely  complicates 
che  task  of  supplying  water  in  the  field.  Underground  water  strongly 
affects  and  is  in  turn  affected  by  permafrost. 

Soviet  investigators  have  shown  that  in  regions  of  permafrost 
water  my  be  found  ui.der  frozen  ground  in  the  alluvial  layer.  Some- 
sines  the  water  breaks  through  the  surface  free  great  depths  in  the  fern 
of  concealed  or  open  springs.  In  some  places  water  is  obtained  frea 
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under  the  permafrost  by  means  of  artesian  wells*  Bodies  of  open  water 
arc  formed  as  a  result  of  the  runoff  from  atmospheric  precipitation,  and 
subterranean  sources, 

Ground  water  (the  so  -called  seasonal  water)  is  formed  in  the 
regions  of  permafrost  by  the  seepage  of  rain  and  condensation  of  uatcr 
vapor  during  the  frost-free  periods  of  the  year*  Ground  vatcr  is  fomed 
in  the  alluvial  layers  of  valleys  and  rivers.  These  alluvia  cannot 
store  much  uatcr  because  cf  the  underlying  frozen  ground  and  deep 
freezing  of  the  upper  layers  of  the  soil  in  the  winter. 

Ground  waters  Iron  the  layers  above  the  permafrost  differ  in 
their  irregular  flow.  They  often  dry  up  by  the  end  of  the  winter.  In 
t'.-.e  winter  they  arc  under  the  pressure  of  two  layers  of  soil:  winter 
frozen  ground  and  permafrost.  A  rise  in  hydrostatic  pressure  soretimes 
causes  the  ground  frozen  in  the  winter  to  crack  with  an  outflow  of 
water  and  formation  of  pools  on  the  surface.  Ground  water  nay  break 
through  into  the  cellars  of  buildings  because  the  water  pressure 
encounters  the  least  resistance  here  and  results  in  inundation  of  the 
buildings. 

Ground  water  in  a  permafrost  zdne  is  capped  by  an  ordinary  . 
excavation  with  wood  or  concrete  reinforcement  of  the  sides. 

Sometimes  subterranean  drainage  galleries  are  constructed. 

It  will  be  remembered  that  the  rapid  illuance  of  raster  from  the 
galleries  exhausts  the  water-bearing  layer  2nd  lowers  the  depression. 

The  result  is  intensified  (sometimes  total)  freezing  of  the  ground 
from  the  surface. 

Hells  are  kept-  from  freezing  by  tightly  fitting  covers,  which 
arc  put  on  when  the  day  is  very  cold-  The  mouth  of  the  wells  has  a 
warming  layer  within  a  radius  of  at  least  3  to  5  n. 

If  a  rater-collecting  subterranean  gallery  is  dug  instead  of 
a  well,  it  too  is  T/arr.cd  from  the  surface  by  a  layer  of  fill. 

The  flow  rate  of  water-collecting  installations  is  determined 
during  the  critical  period,  i.c.,  in  March.  Test  pmpings  are  carried 
on  until  the  permanent  horizon  of  the  water  is  established. 

Ground  raters  in  regions  of  permafrost  generally  differ  in  degree 
of  softness.  Some  of  then  contain  iron. 

The  most  constant  and  abundant  sources  of  water  in  a  permafrost 
zone  arc  springs  bubbling  up  through  cracks  in  the  faults  of  regions 
with  sunken  areas.  Springs  yield  insipid  and  mineralized  water.  In 
men y  springs  the  rater  contains  carbonic  acid  or  nitrogen.  The  former 
is  cold,  the  latter  warm. 

Breaking  through  the  permafrost  layer,  springs  come  to  the  surface 
along  the  slopes  of  valleys  and  on  the  -  eaks  of  mountains.  They  saturate 
the  alluvia  resting  on  the  permafrost  and  create  swamps.  An  occasional 
spring  forms  a  visible  stream.  In  the  winter  spring  water  forms  a  layer 
of  ice.  The  best  time  to  look  for  these  springs  is  in  February  and 
March  when  they  can  be  easily  detected  from  the  mounds  and  ice. 


Rivers  in  a  permafrost  zone  often  freeze  to  the  bottom.  In  a 
severe  vinter  the  lee  cover  nay  bp  1  to  1 -1/2  m  thick.  Snail  rivers 
freeze  right  to  the  bottom  ‘>n<l  flow  only  within  the  bottom  demerits. 
Occasionally  even  the  deposits  freeze  to  a  depth  of  0.5  to  0.6  it. 

Large  rivers  flow  all  winter.  Water  temperatures  in  the  rivers  are 
close  to  zero. 

Rivers  in  a  permafrost  zone  liovc  still  another  peculiarity. 
Sometimes  alter  the  first  layer  of  ice  is  formed,  the  level  of  the 
water  drops  rapidly  whereupon  a  second  layer  is  formed  under  the  first 
and  a  tr.ird  under  the  second.  The  result  is  several  ice  covers  separated 
by  holicv  spaces.  This  must  be  kept  In  mind  when  determining  the  suita¬ 
bility  cf  water  for  troop  use. 

Water  Supply  for  Trorps  In  Mountains.  The  task  of  supplying 
valor  to  troops'  in  molintainaus  areas  Is  facilitated  by  the  existence  of 
large  anoints  of  pure,  unpolluted  snow  and  ice.  The  only  difficulty  is 
the  lack  cf  fuel  to  thaw  then. 

In  a  modem  war  there  is  always  the  possibility  that  the  enemy 
may  contaminate  the  snow  and  ice  with  poison  gas,  radioactive  substances, 
or  ba  -terial  preparations.  Hence,  laboratory  analysis  of  the  snow  and 
ice,  even  at  great  altitudes,  is  essential. 

A  major  defect  of  water  obtained  fron  melted  snow  and  ice  is  its 
insipidity  caused  by  the  lack  of  mineral  salts,  iloreover,  it  is  not  only 
the  taste  that  Is  a  concern.  Body  functions  nay  become  seriously 
impaired  if  the  organism  is  deprived  for  a  long  time  of  several  nicro- 
clencnts  (compounds  of  iodine,  flucring,  copper,  manganese,  cobalt,  etc.). 
Thus,  in  the  mountains  It  Is  necessary  to  prospect  for  springs  that  are 
rich  in  mineral  salts.  If  they  can’t  be  found,  lime  water  and  sodium 
chloride  (in  amounts  not  perceptible  to  the  taste)  must  be  added  to  the 
water  obtained  from  snow. 

In  mountainous  areas  water  supply  points  are  set  up  along  the 
banks  of  rivers,  near  sprites,  and  on  glaciers.  The  water  is  trans¬ 
ported  by  trucks  and  pack  animals  as  veil  os  by  porters  using  autliorieed 
and  Improvised  receptacles. 

The  sites  for  processing  snow  and  ice  arc  away  from  sources  of 
pollution,  i.e.,  pieces  where  there  arc  people,  animals,  roads,  pack 
trails,  etc.  If  the  troops  are  disposed  along  the  banks  of  a  mountain 
stream,  the  places  where  the  water  is  to  be  used  are  selected  in 
accordance  with  the  requirements  set  forth  by  the  Interior  Service 
Regulations. 

Water  Supply  in  D.-.serts,  Water  is  generally  issued  to  troops  in 
hot,  desert  regionr  at  simply  “points.  The  water,  regardless  of  source 
(well,  reservoir,  irrigation  ditch),  contains  substantial  amounts  of 
suspended  natter  of  mineral  and  organic  origin.  Effective  disinfection 
requires  preliminary  coagulation  end  fi? 'nation.  However,  chlorination 
in  a  hot  climate  seriously  impairs  the  odor  and  taste  of  water.  It  is 
therefore  recommended  that  the  water  be  acidified  with  tartaric  or 
citric  acid.  If  this  is  impossible,  the  canteens  shculd  be  filled  with 
chilled  tea. 


Later  Iron  ditches  and  other  open  streams  may  contain  Entamoeba 
histolytica  cysts,  rhich  arc  extremely  resistant  to  chlorine."  If  there 
is  a  threat  02“  amoebic  dysentery,  the  vater  isuet  be  disinfected, 
coagulated  and  filtered. 
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KuniTioN  hyjIene 

Introduction 


The  nutrition  of  Soviet  soldiers  in  peacetime  is  based  on 
physiological  end  hygienic  data  involving  the  esc  of  freshly  baited 
bread,  hot  and  frozen  neat,  fresh  or  smoked  fish,  fresh  or  pickled 
vegetables.  Foed  is  prepared  in  veil  clipped  military  kitchens  and 
served  in  dining  tells  with  ample  supplies  of  dishes  arid  implements. 

In  ’Jartime,  however,  the  situation  changes  radically.  Instead 
of  fresh  food  there  are  preserved  meat,  fish,  and  vegetables;  biscuits 
replace  bread;  fresh  vegetables  often  give  way  to  dry  vegetables,  and 
vermicelli  cr  macaroni  sometimes  takes  the  place  cf  potatoes. 

Conditions  in  the  field  necessitate  a  reduction  in  the  variety 
end  number  of  prepared  dishes.  One  must  often  be  contented  with  tuo 
servings  of  hot  food  a  day.  Field  kitchens  arc  not  equipped  to  prepare 
certain  foods  that  mate  tip  a  regular  part  cf  the  peacetime  diet. 

In  a  modem  xnr  the  troops  vlil  obviously  have  to  rely  on  con¬ 
cent  r. ted  foods,  prepared  or  half-prepared,  e«g.,  bread  that  doesn't 
get  si-ale,  powdered  milk  products  including  butter,  powdered  eggs,  dry 
pressed  vegetables,  frozen  jiressed  meat,  etc.  This  is  dictated  by  the 
necessity  of:  (1)  providing  fer  the  most  efficient  use  of  containers 
aid  transport  facilities;  (2)  safeguarding  food  against  contamination 
by  poison  gases,  radioactive  substances,  pathogenic  microorganisms,  and 
bacterial  toxins;  (3)  facilitating  the  preparation  cf  food  in  field 
kitchens  and  ness  tins. 

Inspection  of  the  transportation  and  storage  of  food  is  thus 
facilitated.  On  the  other  hand,  the  tasks  of  the  sanitary  experts  are 
greatly  complicated  by  the  possibility  of  contamination  by  poisons, 
radioactive  substances,  and  bacterial  preparations.  It  is  very 
important  that  food  in  ‘warehouses,  and  above  all  while  it  is  in  transit, 
be  fully  protected.  Attention  must  be  given  to  packaging  materials  and 
•wrappers  that  cannot  be  penetrated  by  radioactive,  chemical,  or  bacterial 
aerosols.  This  material  must  not  only  protect  the  food,  but  also  permit 
it  to  be  decontaminated  in  the  package, 

Soviet  Army  Food  Rations 

The  basic  soldier's  ration  before  the  war  consisted  of  112  g  of 
proteins,  65  g  of  fats,  and  6lS  q  of  carbohydrates,  with  sn  energy 
value  of  3,630  calories.  The  items  afforded  a  fair  variety  of  food. 

The  daily  issuance  of  1$0  g  of  meat,  100  g  of  fish,  30  g  of  animal  and 
CO  g  of  vegetable  fats  enabled  the  units  to  have  three  meals  a  day. 
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The  vitamin  requirements  were  satisfied  chiefly  by  products  of 
vegetable  origin*  There  were  820  g  of  vegetables,  including  5 00  of 
potatoes,  170  g  of  fresh  cabbage  or  sauerkraut,  g  of  carrots,  1*0  g 

of  beets,  65  g  of  onions,  culinary  roots,  and  greens. 

In  a  decree  dated  12  September  19U1  the  State  Cormlttcc  on 
Defense  introduced  new  food  allowances  for  wartime.  They  remained 
unchanged  until  tve  victorious  end  of  World  War  II  (Cf.  Opyt  sovetskoy 
neditsiny  v  Velikov.  Otcr.hesfcvcnnoy  voyne  19hl-t9l)5  [ E:<:>erience  Gained 
by  Soviet  lied icine  in  World  War  II,  19ul-35*iF J ,  Vol  33)  • 

Figures  on  the  composition  and  calorie  value  of  Soviet  Army 
rations  after  the  war  arc  shown  in  Table  20. 


TABLE  20 


Type  of  rations 

Food  composition,  in  g 

Calorie 

Proteins 

"Tats 

Carbohydrates 

value 

Basic  soldier 

102 

69 

571 

3,1*00 

Vegetarian  soldier 

88 

69 

621 

3,550 

Special  soldier 

125 

9k 

•  639 

3,810 

Hilitary  student 

US 

■  78 

639 

3,820 

For  pip I Is  in  Suvorov 
schools: 

(1)  up  to  11;  years 
old 

117 

108 

5i;0 

3,690 

(2)  Oil  years  and 
older 

119 

108 

560 

■* 

3,790 

Kountain  altitudes: 

(1)  from  1.5  to  3  km 

129 

83 

721 

-  M60 

(2)  above  3  km 

11)0 

92 

722 

'  1»,390 

Hospital 

53 

75 

517 

3,200 

Sanatorium 

125 

103 

’  567 

3,800 

Dry 

131 

71* 

571* 

3,580 

O 


Amy  doctors  arc  responsible  for:  (1)  inspecting  food  reaching 
their  units  and  determining  its  quality;  (2)  observing  the  execution 
of  senitazy  regulations  governing  the  transportation  and  storage  of 
food;  (3)  cooperating  in  measures  to  combat  rodents  and  flies  in  places 
where  food  is  stored;  (L)  cooperating  in  the  preparation  of  weekly 
ration  allowances  for  prescribed  menus;  (5)  determining  the  calorie 
value  of  the  daily  ration  and  its  protein  content;  (6)  periodically 
forwarding  samples  of  cooked  food  fer  laboratory  analysis;  (7)  checking 
on  the  quality  of  cooked  food;  (8)  checking  on  the  vitamin  content  of 
foodstuffs  and  cooked  dishes;  (9)  determining  the  quality  of  bread  by 
organoleptic  tests  and  laboratory  analysis  (if  there  are  special  indi¬ 
cations  for  doing  so);  (10) medical  checkup  of  personnel  serving  in 
warehouses,  kitchens,  and  mess  halls;' (11)  conducting  hygiene  education 
among  cooks  and  others  engaged  in  feeding  the  soldiers. 
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In  determining  the  nutritional  value  of  the  daily  ration,  amy 
doctors  r.usc  he  able  tc  calculate  the  amount  of  as sin liable  proteins, 
fats,  and  carbohydrates  in  the  foods  to  he  prepared  as  hot  dishes  and 
served  directly  to  the  non*  The  calculations  are  made  from  the  table 
c:?  composition  and  caloric  value  cf  foods  by  multiplying  the  weight  of 
the  item  expressed  in  grains,  by  the  percentage.  of  the  iten  and  tnen 
dividing  the  result  by  ICO.  The  figures  cited  in  the  table  ere  cal¬ 
culated  for  100  g  of  the  standard  product  talcing  into  account  average 
amounts  of  waste.  If  the  actual  waste  exceeds  the  average,  the  whole 
tiling  has  to  be  recalculated. 

The  amount  of  vitamins  and  r.ir.eral  salts  is  calculated  twice 
a  month.  In  determining  vitenJn  C,  a  correction  must  be  introduced 
for  the  loss  in  cooking, 

^fctriticn  Standards 

In  order  to  bundle  effectively  the  complex  task  of  feeding  both 
the  troops  and  the  civilian  population  during  wartime,  it  is  essential 
that  •.cfcrition  standards  be  trakad  out  for  the  various  ege  and  occupational 
group.;.  Differentiated  standards  of  food  allowances  must  also  be  set  up 
for  different  categories  of  troops. 

The  proper  kinds  of  food  are  just  one  of  the  prerequisites  for 
good  nutritions  Poor  storage  or  unskilled  preparation  can  ruin  its 
quality.  If  the  soldiers  and  officers  are  to  be  well  fed,  there  oust 
be  .skilled  cooks  and  up-to-date  kitchen  equipment  (steam  autoclaves, 
meat  grinders,  vegetable  cutters,  potato  peelers,  etc.). 

Buniy  palatable  food  is  beneficial, 11  said  the  great  Russian 
physiologist,  I.  P.  Pavlov.  Quartermaster  and  medical  personnel  must 
strive  to  satisfy  this  requirement. 

nutrition  standards  are  based  on  research  on  energy  exchange. 

The  daily  energy  expenditures  of  soldiers  has  been  determined  from 
investigations  of  gaseous  exchange  and  time  studies.  The  basic  exchaiQC, 
when  a  person  is  in  a  state  of  rest,  is  approximately  one  calorie  an  hour 
per  kilogram  of  weight.  For  exanple,  the  hourly  expenditure  of  energy 
by  a  soldier  weighing  70  kg  Is  70  cal. 

Basic  Foods 

After  many  years  of  investigating  the  conditions  under  which 
people  work  in  various  climatic  zones  and  with  different  kinds  of  wile 
loads,  the  Institute  of  Nutrition,  Academy  of  Kcdical  Sciences  classified 
the  people  into  four  groups' in  terms  of  the  caloric  value  of  the  daily 
rations.  .The  first  group  includes  those  performing  mental  work  and 
leading  essentially  a  sedentary  life  (3000  cal)-  The  second  group  con¬ 
sists  of  people  performing  physical,  mechanized  work  (35>00  cal).  The 
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third  group  is  made  up  of  people  performing  heavy,  partly  mechanized 
viork  (kOCO  cal).  The  fourth  group  Includes  athletes  and  others  engaged 
in  heavy  phi's ical  work  (U500  to  5000  cal). 

The  mount  of  proteins,  fats,  and  carbohydrates  is  determined 
from  this  estimate  of  the  calorie  viluc  of  the  dally  rations.  According 
to  the  Institute  of  Nutrition  AiS,  proteins  provide  11$  of  the  calorie 
value,  fats  3C/I,  and  carbohydrates  565.  This  ratio  must  be  maintained 
in  all  four  types  of  daily  ration.  Consequently,  group  1  must  have  100 
g  of  protein,  group  2  120  g,  group  3  liiO  g,  and  group  k  from  150  to  160 
g.  The  amount  of  carbohydrates  varies  proportionately. 

The  body  receives  its  full  supply  of  vitamins  and  mineral  salts 
only  from  a  great  variety  of  foods-  of  animal  and  plant  origin. 

The  physiological  requirements  of  an  adult  for  minerals,  according 
to  the  Institute  of  nutrition  AI5,  arc  800  mg  of  calcium,  1,600  mg  of 
phosphorus,  and  l5  mg  of  iron. 

The  vitamin  requirements  of  the  different  age  groups  are  shown 
in  Table  21. 


TABLE  21 
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Population  group 
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1.  Adults 

a)  moderate  work  3,300  1  2 

2 

50 

b)  heavy  work 

c)  very  heavy 

3,300  1  2 

2.5 

75 

work 

3,300  1  2 

3 

100 

2.  Pregnant  women 

(5-  8  months) 

.3,  Cursing  mothers 

6,600  2  U 

2.5 

75 

(up  to  7  months)  8,300  2,5  5 

3 

100 

I:,  Children 

a)  up  to  7  years  3,300  121  30-35 

b)  between  7  and 

Hi  years  •  3,300  1  2  1.5  50 

c)  above  lU  years  3,300  1  2  -  2  50 


Vitamins 
w  ‘c’ 


15 

15 


% 
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15  2) 

.20  2)__  up  to 

1000 

25  2) 

20  .2  500-1,000 

25  2  ■  500-1,000 

15  2  500-1,000 


2 

2 


500-1,000 

500-1,000 


Hotc:  Vitamin  requirements  arc  expressed 
_  (1)  in  international  units  (I.U.),  (2)  in 

(3)  in  milligrams  of  carotene. 


in  the  table  in  three  ways: 
milligrams  of  vitamin  A,  and 
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I'ote  to  Table  2i,  continued • 

1  i.;Q  of  vitamin  A  is  c-.vai  to  I.U.;  1  ng  of  carotene 

{p  .-carotene)  Is  equal  to  L,ucO  I.U*  One  international  unit  of 
vitc~?r.  is  equal  to  G«0CCC?5  nr  of  cyclically  pare  vit/ashi  D 
(calciferol).  One  international  unit  of  vitamin  A  activity  is  equal 
to  the  activity  of  0.GG06  ng  of  carotene  (P-carotenc)  or  0.0003  mg  of 
vltanin  A. 

by  to  J..5  ng-  of  vitamin  (corresponding  to  3  r.g  of  carotene  -~ 
about  5,0 00  IpU.)  r.ay  be  supplied  in  the  fora  of  food  products.  Amounts 
aiiovc  5j0C0  I.U,  must  be  supplied  through  the  corresponding  preparations 
(carotene  or  vitamin  A) , 

Prcvcratioi.s  of  vitamins  D  and  ??  arc  taken  only  on  a  doctor’s 
prescription. 


Cn  the  basis  of  the  Institute’s  observations,,  V,  V.  Yefremov 
suggests  that  the  dally  amounts  of  vitamins  be  increased  for  those  living 
in  the  Fur  Forth.  Those  pei forming  physical  labor  require  about  ICO  mg 
of  ac-.orbic  acid  (about  200  ng  for  nursing  mothers),  30  to  ho  ag  cf 
nicotinic  acid.  In  addition,  sene  250  I»Uc  of  vltanin  D  should  be 
supplied  to  adults  and  5,000  to  1,000  I.U.  to  children  and  youths  up 
to  2.1  yjars  of  age. 

Ho  He  Yakovlev  has  observed  that  athletes  in  heavy  training 
also  require  increased  amounts  of  vitamins,  prinarily  3^,  C,  PP,  and 
to  soc.c  extent  A. 

It  must  be  home  in  mind  that  the  amount  of  vitamins  needed  to 
prevent  avitaminosis  differs  narkcdly  from  the  physiological  nom, 
tinier,  is  much  higher  than  the  so-called  prophylactic  man-dose.  There 
is  no  uniform  vitamin  requirement  for  all  people.  It  varies  with  the 
external  conditions  and  character  of  the  physical  load.  The  norms  must 
change  for  those  soldiers  detailed  to  the  Arctic  or  Far  South,  those 
assigned  heavy  physical  work,  etc. 

Proteins.  Aiic-Qidlng  to  modem  thinking,  mar.  needs  different 
amounts  of  protein  depending  on  his  age.  During  a  day  children  up  to 
cr.e  year  require  3-5  to  5  9  per  kg  of  body  weight j  children  from  one  to 
three  years  need  somewhat  less,  3-5  to  1*  g/kg.  Adolescents  Ik  years  and 
older  need  60  to  ICO  g,  adults  1  to  1.5  g  per  leg  of  body  weight. 

Protein  allowances  change  if  the  cn\  irorsnental  conditions  change 
(hot  cr  cold  climate)  or  if  the  physical  load  decreases.  They  increase 
for  youngsters  and  decrease  for  elderly  people.  The  need  of  protein 
increases  to  150  g  or  more  with  heavy  physical  verk  and  decreases  with 
light  work.  Protein  requirements  increase  in  a  hot  climate  or  in 
connection  with  work  in  hot  shops  due  to  the  disintegration  of  protein 
and  its  decreased  assicilability. 

The  protein  allowance  in  Soviet  Amy  rations  ranges  from  88  g 
(vegetarian)  to  lul  to  172  c  (general  surr.cr  and  special  summer). 

Aninal  proteins  are  usually  combined  with  a  substantial  amount 
of  fats  and  a  small  amount  of  carbohydrates.  With  vegetable  proteins, 
on  the  other  hand,  little  fat  and,  as  a  rule,  much  carbohydrate  is 
included* 
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TABLE  21;.  COMTEK  CF  IRREPLACEABLE  A20K0  ACIDS  HI 
ICO  G  CF  DREAD,  B  G 


bene  of  amino  acid 

From  flcur  of 

1CG2  yield 

From  flour  of 
highest  quality 

Lys inc 

0.21* 

0.21 

Leucine 

1.08 

1.21* 

Isolcucir.e 

O.ijl 

0.38 

Lathi  oninc  +  cystine 

o.l*i 

0.50 

Fhcnylalanine  +  tyrosine 

0.61 

0.91 

Threonine 

0.2? 

0.28 

Tryptophan 

0.08 

0.09 

Valine 

o.a 

0.35 

Arginine 

0.28 

0.39 

Histidine 

0.17 

0.22 

Fats.  The  amount  of  fats  in  army  rations  is  related  to  culinary 
requirements,  character  and  size  of  the  physical  load,  climatic  features 
of  the  region  where  the  soldiers  arc  stationed,  and  the  intervals  between 
meals.  It  is  assumed  that  an  adult  requires  at  least  1  g  of  fat  per  leg 
of  body  weight.  According  to  A.  Ya.  Danilevskiy,  182  of  the  daily  gross 
caloric  content  of  a  scldicr5s  diet  must  be  provided  by  fat.  In  seeking 
to  raise  the  pre-revclutionary  Russian  army  ration  tc  U,CCO  cal,  Danilev- 
skiy  thought  it  necessary  to  include  77  g  of  fat. 

The  "Physiological  Hems  of  Feeding  the  Population  of  the  USSR," 
as  worked  out  by  the  Institute  of  nutrition.  Academy  of  Jfedical  Sciences 
USSR,  call  for  an  increase  in  fat  to  about  302  of  the  total  calorie 
content  of  the  diet.  This  means  113  9  of  fats  in  a  ration  calculated 
for  ar.  energy  expenditure  of  3,5CO  cal.  It  is  hard  to  justify  on 
physiological  grounds  such  a  high  allowance  of  fats  oven  in  the  rigorous . 
climate  of  the  Arctic  region.  It  is  also  contraindicated  for  elderly 
people  for  clinical  reasons. 

Vegetable  as  wqII  as  animal  fats  are  used  by  the  Soviet  Army  — 
butter,  boiled  butter,  beef  and  mutton  fats,  lard,  solid  hydrogenated 
fats. 

According  to  the  All-Union  State  Standard  1*65-2*1,  the  Soviet 
Union  produces  the  following  feed  fats:  (l)  animal,  consisting  of  152 
beef  ar.d  mutton  fats,  hydrogenated  and  vegetable  oils;  (2)  swine,  con¬ 
taining  152  boiled  lard,  hydrogenated  fat.  and  vegetable  oil,  and 
(3)  mnrcccrusclin,  consisting  of  602  margarine  fat  base  and  202  lard. 

An  cnar.ct  obtained  by  frying  onions  in  oil  is  added  to  margor.uselin 
to  impure  the  taste  of  goose  grease. 

The  taste,  odor,  constitution,  and  color  of  animal  fats  change 
:i  they  arc  kept  for  a  long  time.  Glycerin  and  monobasic  acids  arc  ' 
formed  in  the  process.  Glycerin  formed  when  fat  spoils  is  rapidly  broken 
down  by  bacteria,  whereas  the  acids  are  more  stable  and  break  down  more 
slowly. 


NOT  REPRODUCIBLE 


L  ight,  oxygen  and  mircoerganisms  m3y  change  end  spoil  fats.  One 
reaper* -for  bacterial  contamination  nay  be  the  wooden  container,  which 
ic  difficult  to  disinfect.  This  may  also  happen  while  the  fat  is  being 
processed,  shipped,  or  stored.  It  is  a  well  known  fact  that  fat  celts 
as.  50  to  55°,  i.c«,  at  a  temperature  insufficient  to  decontaminate  it. 
Antioxidants  arc  used  to  prevent  the  oxidation  of  fats  and,  consequently, 
food  concentrates  from  turning  rancid. 

Carbohydrates.  Carbohydrate  requirements  arc  determined  by  the 
amount  of  muscular  work  performed,  The  r.ore  intense  the  muscular  work, 
the  greater  the  amount  of  carbohydrates  included  in  the  daily  ration. 
Athletes  in  training  and  soldiers  on  a  march  or  engaged  in  heavy  physical 
work  (building  defensive  installations,  bridges, reads,  etc.)  are  in 
particular  need  of  carbohydrates. 

The  analysis  of  army  food  rations  in  various  countries  shows  that 
they  differ  considerably  in  carbohydrates,  although  the  amount  of  proteins 
is  about  the  seme  (sees  ICC  g  daily  per  man).  This  is  due  to  the  different 
proportion  of  fats  and  carbohydrates  in  the  food:  the  more  fate,  the 
less  carbohydrates,  and  vice  versa. 

Based  on  1  g  of  fat  per  kg  of  body  weight,  a  daily  fat  allowance 
of  70  g  should  call  for  U00  g  of  carbohydrates  uith  light  work,  SCO  g 
with  moderate  work,  and  more  than  800  g  with  heavy  work.  It  must  be 
kept  in  mind  that  a  person  works  more  efficiently  and  with  less  fatigue 
if  there  is  a  predominance  of  carbohydrates  in  the  diet.  However,  if 
fats  predominate,  there  is  an  energy  loss  of  more  than  10J1  in  performing 
physical  labor.  The  complete  utilization  of  carbohydrates  requires  a 
certain  minimum  of  fat  in  the  diet. 

Sr.lt  in  food.  The  mineral  compounds  found  in  food  are  conventionally 
divided  into  two  groups:  macroelements  (calcium,  phosphorus,  magnesium, 
sodium,  potassium,  chlorine,  and  iron)  end  microelements  (iodine, 
fluorine,  bromine,  copper,  zinc,  arsenic,  manganese,  aluminum,  chroaim, 
cobalt,  and  many  others).  The  microelement  content  of  food  does  not 
exceed  lmg£. 

There  is  still  no  settled  view  as  to  the  amount  of  minerals  needed 
by  non.  Daily  norms  have  been  established  only  f or  calcium,  phosphorus, 
magnesium,  and  iron. 

It  is  generally  believed  that  the  daily  adult  diet  should  contain 
approximately  fiCO  mg  of  calcium,  1,2C0  mg  of  phosphorus,  600  mg  of 
magnesium,  and  15  mg  of  iron.  Soviet  Army  rations  contain  900  to  1,100 
mg  of  calcium,  2,1*00  to  2,500  r.g  of  phosphorus,  about  1*00  mg  cf  magnesian, 
and  15  to  20  ng  of  iron.  Consequently,  the  soldiers*  requirements  for 
mineral  elements,  except  magnesium,  arc  covered  with  something  to  spare. 

The  situation  is  somewhat  different  es  regards  the  proportion  of 
minerals,  especially  calcium  to  phosphorus  and  calcium  to  magnesium. 

The  phosphorus  content  should  be  1-1/2  to  2  times  that  of  calcium,  i.c., 
about  1.2  to  1.5  g.j  magr.es iun  should  comprise  0.5  to  0.75  g  (the 
proportion  of  Ca  to  ilg  should  be  as  lr0„50  or  1:0.75).  In  cases  where 
magnesium  salts  predominate  over  calcium  salts,  there  is  usually  intensi¬ 
fied  excretion  of  calcium  from  the  body. 


-  126 


’•Jith  restricted  intake  of  mineral  salts,  the  amount  excreted 
is  usually  sfcerply  reduced,  the  result  being  that  the  total  salt  content 
of  the  body  drops  slightly.  However,  there  is  continued  excretion  of 
calcium  even  after  intake  has  been  curtailed  or  during  complete  starvation. 
Consequently,  the  calcium  level  is  substantially  lowered.  This  peculiarity 
of  calcium  exchange  makes  it  essential  that  army  doctors  strive  to  have 
calcium  salts  included  in  the  diet. 

The  most  favorable  proportion  of  calcium  to  phosphorus  is  found 
in  cabbage  and  milk  products.  The  proportion  is  highly  unfavorable  in 
meat,  fish,  rye  and  groats  (especially  millet).  The  daily  consumption 
of  vegetables  is  extremely  important  in  regulating  the  mineral  and  salt 
composition  of  food.  Hence,  the  practice  of  substituting  groats, 
particularly  millet,  for  vegetables  should  not  be  tolerated. 

It.  setting  up  daily  calcium  norms  it  should  be  remembered  that 
they  arc  determined  not  so  much  by  the  absolute  ameunt  of  calcium  included 
in  the  food  as  by  its  proportion  to  the  other  salts  (phosphorus  and 
magnesium)  and  by  the  fat  content  of  foodstuffs  and  cooked  food.  If 
the  proportion  of  these  items  is  normal,  800  mg  of  calcium  daily  are 
sufficient  for  health. 

To  increase  the  content  of  calcium  salts  in  the  soldiers1  rations, 
it  is  necessary:  (1)  to  take  the  calcium  balance  into  consideration 
when  planning  menus ;  (2)  to  include  milk  and  milk  products  wherever 
possible  (especially  cheese,  which  contains  about  1,000  mg#  of  Ca); 

(3)  to  use  vegetables  and  fresh  greens  (beet  tops,  sorrel,  nettles, 
etc.)  j  (li)  to  achieve  the  optimum  r:»tic  of  calcium  to  phosphorus j 
(5)  to  check  on  the  vitamin  D  content  of  food  and  synthesis  in  the 
organism.  This  vitamin  regulates  the  phosphorus-calcium  exchange. 

Potassium  and  sodium  salts,  chiefly  in  the  font  of  KC1  and  HaCl, 
nay  be  absorbed  in  limited  amounts  through  the  intestine.  The  danger 
of  impaired  osmotic  pressure  of  the  blood  and  tissue  fluids  is  eliminated 
by  intensified  excretion  of  these  salts  through  the  kidneys  and  by 
increased  drinking  of  water  or  beverages  because  of  thirst. 

Potassium  and  sodium  Cations  appear  in  the  organism  in  the  form 
of  chlorides,  bicarbonate.,  and  phosphates  $  part  of  them  is  bound  with 
proteins  and  organic  acics?  Potassium  is  usually  found  in  the  cells, 
sodium  in  intracellular  matter  and  tissue  fluids.  Sodium  chloride, 
for  example,  is  present  in  the  blood  in  the  amount  of  0.8J#.  It 
ensures  a  certain  level  of  osmotic  pressure  of  the  blood  (V.  Vasiltyev). 

Potassium  salts,  the  daily  requirement  of  which  is  2  to  2.5  g, 
arc  supplied  chiefly  by  plant  products;  meat  is  one  of  the  foods  of 
animal  origin  that  is  rich  in  potassium. 

Sodium,  unlike  potassium,  is  not  found  in  the  cells  (in  bound 
form),  but  is  present  as  a  solution. 

Some  15  to  20  g  of  sodium  chloride  enters  the  body  daily  as  a 
necessary  seasoning  of  food.  According  to  R.  Muller,  the  minimum  daily 
requirement  of  NsCl  is  2  g.  The  need  of  salt  increases  after  heavy 
perspiration  due  to  the  fact  that  it  is  eliminated  through  the  sweat 
glands.  Sodium  chloride  is  the  main  inorganic  compound  in  perspiration. 


i 


It  is  important  to  note  tliat  the  body  .loses  its  K,  Ifo>  and  Ca 
ions  if  too  much  salt  is  consulted  either  as  seasoning  cr  with  such  foods 
as  herring,  hem,  corned  beef,  sacked  products,  etc. 

IlfcroclCTcnts,  Certain  chemical  elements  arc  present  in  plant 
and  animal  organisms  in  amounts  ranging  from  10“3  to  1C~±2  percent. 

These  include,  among  others,  copper,  ssinc*  cobalt,  manganese,  molybdenum, 
iodine,  bromine,  fluorine,  and  arsenic.  Insufficient  or  excessive 
amounts  in  water  end  food  may  affect  the  health. 

There  is  no  doubt  that  microelements  affect  the  activity  of 
hormones  and  endocrine  functions.  It  is  believed  that  copper,  cadmium, 
and  cobalt  are  involved  in  the  action  of  adrenalin.  Bromine  weakens 
the  functioning  of  the  thyroid.  Zinc  increases  the  activity  of  the 
gonadotropic  hormone  elaborated  by  the  pituitary  gland  (V.  V.  Koval- 
*skiy) . 

It  has  recently  bean  established  that  microelements  also  have 
some  connection  with  vitaninsc  It  is  known,  for  example,  that  cobalt 
is  an  essential  constituent  of  vitamin  Bi^.  It  is  worth  noting  that 
this  vitamin,  which  plays  such  an  important  part  in  the  treatment  of 
pernicious  anemia,  is  produced  by  microorganisms. 

The  relation  of  certain  microelements  to  vitamins  has  been 
rcpe-  ^i-ily  demonstrated.  It  is  generally  believed  that  the  presence 
cf  mt/ganesc  is  related  to  the  s  torage  cf  vitamin  3j  in  rice  end  the 
synthesis  of  ascorbic  acid  in  plants  and  that  iodine  inhibits  the 
synthesis  of  vitamin  A,  while  fluorine  intensifies  the  effect  of 
vitamin  D  (V.  V.  Koval  lskiy). 

Thus,  many  microelenents,  which  arc  closely  connected  vith 
.vitamins,  cnzyr.es,  and  hormones,  strongly  influence  the  metabolic 
processes* 

lianganese  is  an  important  microelement  in  human  tissue.  The 
daily  requirement  is  3  to  5  eg  for  persons  not  engaged  in  physical  labor 
and  3  to  10  mg  for  those  who  are.  Manganese  is  eliminated  from  the  body 
in  the  same  amounts.  According  to  A.  Maslova,  the  manganese  balance  in 
nan  nay  be  positive  or  negative  depending  on  the  physical  load. 

Iron  and  copper  and  some  other  microelements  are  absorbed  by  the 
body  only  when  bound  vith  proteins. 
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Vitamins 

The  Russian  physician  II.  I.  Lunin  is  the  creator  of  the  modem 
theory  of  vitamins,  he  was  the  first  to  show  (i860)  that  in  addition 
to  proteins,  fats,  carbohydrates,  and  mineral  salts,  man  and  animals 
need  other  substances,  which  C.  Funk  later  called  vitanins.  Lunin  made 
the  outstanding  discovery  —  in  his  own  words  —  that  "A  natural  food 
as  milk  must  obviously  contain  still  unknown  substances  necessary  for 
life  besides  its  familiar  main  ingredients,®  ■ 
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Duo  to  the  impeccable  tray  he  conducted  his  experiments,  the 
young  investigator  was  the  first  person  in  the  history  of  science  to 
induce  experimental  avitaminosis  in  a  substantial  group  of  experimental 
animals  (mice). 

Lunin’s  remarkable  achievement  in  demonstrating  the  presence  of 
a  fifth  group  of  food  components  in  the  diet  of  man  and  animals  failed 
to  win  recognition  in  his  time.  It  was  more  than  30  years  later  that 
this  group,  which  differs  in  nature  and  physiological  action  from 
proteins,  fats,  carbohydrates,  and  mineral  salts,  was  discovered  by 
foreign  scientists  (?.  Kopkins,  K.  Eichmann,C,  Punk,  and  others). 

It  would  be  a  serious  error  to  regard  Lunin’s  discovery  of 
vitamins  as  an  accident  unrelated  to  the  earlier  development  of  science 
in  Russia.  Lunin  had  a  galaxy  of  predecessors  who  made  an  important 
contribution  to  the  theory  of  qualitative  inadequacies  in  the  diet  of 
soldiers  and  civilians. 

V.  V.  Pashutin  in  his  Course  on  General  and  Experimental  Pathology 
(1902)  correctly  understood  the  cause  of  scurvy:  "Scurvy  should  be 
included  with  the  nutritional  disorders,  recognizing  therein  the  effects 
of  a  fom  of  partial  starvation." 

This  view  was  not  only  new,  but  courageous  for  its  time.  The 
fact  is  during  the  second  half  of  the  19th  century  most  investigators 
expressed  themselves  in  favor  of  the  infectious  etiology  of  scurvy. 

R.  Koch  adhered  to  this  view,  although  he  was  unable  to  isolate  the 
causative  agent.  Scurvy  was  mentioned  in  the  section  on  11  Infectious 
Diseases"  in  official  reports  on  the  sanitary  condition  of  the  Russian 
Army  prior  to  Uorld  War  2.  It  vas  Pashutir.’s  merit  to  have  attributed 
the  development  of  scurvy  in  nan  to  a  deficiency  in  his  food  of  some 
organic  subs  tan  tancc  not  synthesized  in  the  body. 

-  The  tl;coiy  of  vitamins  became  firmly  grounded  in  the  Soviet  Union 
after  the  Great  October  Socialist  Revolution.  Soviet  experts  were  at 
first  confronted  with  the  practical  task  of  combatting  avitaminosis  among 
the  troops  and  civilian  population. 

A  pr.'ofcund  study  of  the  biological  action  and  chemical  nature  of 
vitamins  has  shown  that  they  do  not  constitute  a  homogeneous  class  of 
substances.  It  has  been  concluded  from  data  on  their  action  mechanism 
that  they  arc  catalytic  agents  of  processes  taking  places  in  the  tissues 
of  the  animal  organism.  They  participate  in  these  processes  as  coenzymes 
—  components  of  complex  fermentative  systems. 

At  present  we  understand  by  vitamins  a  large  group  (about  20)  of 
complex  organic  substances  of  varied  chemical  nature  that  are  physio¬ 
logically  active  in  small  doses,  enter  the  organism  with  food,  and  act 
as  catalysts  in  metabolism  (B.  A.  Kudryashov). 

Vitamin  A.  Vitamin  A  plays  a  vital  role  in  the  diet  of  troops. 
Adaptation  of  the  eye  to  seeing  in  the  dark  is  related  to.  adequate 
amounts  of  vitamin  A  or  carotene  in  the  food.  If  vitamin  A  or  carotene 
is  deficient  in  the  diet,  acuteness  of  vision  at  twilight  and  color  per¬ 
ception  is  affected  along  with  a  narrowing  of  the  field  of  vision.  If 
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the.  deficiency  is  prolonged,  hemeralopia  (day  blindness)  develops 
requiring  hospitalisation.  It  retards  the  regeneration  of  visual 
purple,  which  disintegrates  under  the  influence  of  light  on  retinenc 
(the  aldehyde  of  vitamin  A)  and  on  the  white  of  the  eye.  It  also 
reduxs  the  speed  with  which  the  eye  regains  its  visual  sharpness 
after  closure  to  tight. 

Wartime  cryericnce  showed  that  several  other  factors  strongly 
affect  adaptation  to  darkness i  fatigue,  physical  and  neury psychic 
tension,  i.isotx.ia,  bright  lights,  prolonged  eyestrain  under  conditions 
of  inadequate  light,  etc. 

Soldiers  suffering  drew  hemeralopia  complain  of  sharply  reduced 
vision  in  the  twilight  and  at  night.  This  is  due  to  impairment  of  the 
rod  apparatus  of  ••he  retina.  Day  vision,  which  is  dependent  on  the 
cones,  is  ordinarily  not  affected,  Ccr .plaints  are  investigated  by 
anamnesis,  eye  examination,  and  general  examination  to  discover  any 
diseases  that  may  be  accompanying  the  nutritional  disorder.  Occasionally 
there  arc  also  objective  symptoms  —  whitish  plaques  (Bitot*s  spots)  on 
the  conjunctiva  of  the  eyeball  within  the  palpebral  fissure.  These 
plaques  are  soft  flaky  masses.  Xerophthalmia,  characterised  by  dryness 
of  til'-  ccmca  and  loss  of  its  . luster  and  sensitivity,  is  observed  in  rare 
case-:!  cf  hemeralopia. 

The  initial  symptoms  cf  A-vitamincsis  shew  up  in  the  form  of 
follicular  hyperkeratosis  against  a  background  of  pale  and  dry  skin. 

Persons  suffering  from  general  malnutrition  along  with  hemeralopia 
may  also  have  the  following  conditions;  mcibomianitls,  styes,  blepharitis, 
cdCTtia  and  tumescence  of  the  eyelids,  dryness  end  desquamation  of  the  skin. 
Sometimes  there  arc  symptoms  of  asthenopia,  expressed  in  photophobia, 
pain  in  the  eyes,  difficulty  in  reading,  etc.  Other  symptoms  of  A- 
vitaninosis  arc  comificaticn  of  the  skin,  pyoderma,  stomatitis,  loss 
of  weight,  general  weakness,  and  lowered  resistance  to  infectious 
diseases.  In  the  absence  of  objective  manifestations  the  presence  of 
hemeralopia  is  indipated  by  functional  eye  disorders,  primarily  poor 
dark  adaptation. 

Table  21  shows  the  daily  adult  requirement  of  vitamin  A.  5,000 
I.U*  of  vitamin  A  or  3  mg  of  carotene  is. the  minimum  dose  for  soldiers. 

It  is  highly  desirable,  if  not  essential,  that  efforts  be  made  to 
substitute  vitamin  A  for  at  least  one-third  of  the  carotene. 

Vitamin  A  is  found  only  in  foodstuffs  of  animal  origin  —  milk 
and  milk  products  (except  pot  cheese  and  curdled  milk),  suet,  end  fish 
fat.  The  vitamin  A  in  milk  and  milk  products  varies  with  the  time  of 
year.  Vegetables  contain  provitamin  A  or  carotene,  which  is  converted 
into  vitamin  A  by  the  body.  The  physiological  and  biochemical  processes 
of  converting  carotene  into  vitamin  A  are  still  not  fully  understood. 

According  to  S.  U.  Matsko  and  Ye.  V.  Zavadovskaya,  vitamin  A  has 
at  least  twice  the  biological  effect  of  beta-carotene.  The  difference  is 
even  more  pronounced  with  larger  amounts.  Consequently,  an  adult *s  diet 
must  include  vitamin  A  along  with  carotene. 
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Carrots,  tomatoes,  red  peppers,  rouanberrics,  apricots,  lettuce, 
cabbage,  nettle  and  sorrel  leaves  are  good  sources  of  carotene.  Carrots 
are  particu1arly  rich  in  carotene  (7-65  mg#)«  It  is  recommended  that 
carrots  be  pilled  for  retention  of  their  carotene  during  the  winter, 
end,  particularly,  the  spring  when  there  is  a  danger  that  hemeralopia 
may  develop. 

The  products  containing  vitamin  A  and  carotene  that  are  normally 
supplied  to  the  Soviet  Army  include  butter,  fish,  carrots,  tomatoes, 
and  other  fresh  vegetables.  The  main  sources  of  vitamin  A  in  the 
rations  are  meat,  fish,  md  animal  fats,  which  cover  l5#  of  the  daily 
requirement;  the  other  8 5#  is  supplied  by  carotene.  The  actual  content 
of  vitamin  A  in  cooked  dishes  is  determined  primarily  by  the  method  of 
preparation-  Vitamin  A  is  destroyed  in  fruits  and  vegetables  dried 
in  the  sun  and  in  foods  cooked  to<.  long  and  exposed  to  the  air.  Stewing 
in  closed  pots,  storage  in  cold  places,  or  sulfitization  has  no  adverse 
effect  on  vitamin  A. 

The  vitamin  A  (ce.rote.ic)  content  of  food  lacking  fresh  carrots 
and  other  vegetables  drops  from  3.5  to  .7  ug.  When  vegetables  in  the 
rations  are  replaced  by  groats  and  macaroni ,  the  carotene  content  drops 
3.5  to  0.15  mg.  That  is  why  army  doctors  must  see  to  it  that  there  is 
a  variety  of  vegetables  and  that  any  lack  of  carrots  is  compensated  for 
by  various  kinds  of  greens  cr  vitamin  preparations. 

Fresh  red  pepper  contains  13.9  mg#  carotene,  dried  red  pepper 
22.1*  mg#  (V.  N.  Bukin). 

Rcwanberries  and  rowan  flour  made  from  aided  skins  of  the  fruit 
after  removal  of  the  juice  are  a  prime  source  of  carotene.  Flour  from 
washed  skins  (to  get  rid  of  the  bitter  taste)  contains  about  80  mg# 
carotcrsj  flour  from  dried  rowsnberrics  contains  about  15  mg#. 

Carotene-rich  oil  is  obtained  from  buckthorn  berries  [Hippophae. 
rhamnoiries  L.]  after  the  juice  is  squeezed  out.  An  orange-colored  oil. 
containing  lid  to  100  mg#  carotene  floats  to  the  top  of  the  juice. 

Frozen  buckthorn  contains  8  mg#  carotene.  The  skins  from  which  jam  or  • 
puree  ray  be  made  contain  approximptely  16  mg#  carotene. 

During  the  spring  and  summer  the  food  can  be  vitaminized  by 
providing  such  carotene-rich  items  as  nettles  (ll  mg#),  beet  tops 
(7.5mg#),  sorrel  (5  mg#),  green  beans  (8.1  mg#),  etc.  They  should 
not  be  cocked  more  than  30  minutes  to  preserve  the  carotene.  T  he 
greens  are  then  mashed  or  passed  through  a  sieve  and  added  to  a  dish 
before  it  is  fully  cooked. 

The  vitamin  content  of  food  is  known  to  change  With  the  variety 
of  items,  time  of  year,  and  method  of  preparation.  The  investigations 
of  S.  K.  I-iatsko  and  his  co-workers  are  of  great  practical  value  here. 

He  observed  the  effect  of  vitamin  A  when  systematically  introduced  into 
the  organism.  He  showed  that  weekly  intervals  have  no  noticeable 
effect.  However,  the  effect  is  reduced  one  and  one-half  times  when 
taken  at  two-week  intervals  while  at  four  week  intervals  it  is  half  that 
when  taken  daily.  Research  on  animals  has  revealed  that  while  vitamin  A 
ran  be  deposited  in  the  body,  it  must  be  taken  systematically. 
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To  cnirich  cooked  foods  with  vitamin  A,  it  is  convenient  to 
vitaminize  the  fats  used  in  preparing  the  first  and  second  courses. 

•Research  conducted  by  the  Institute  cf  Nutrition,  Academy  of  Medical 
Science.-.  USSH,  and  the  State  V.tamin  Control  Station  (S.  Me  Bessonov 
and  S.  U.  i-latsko)  indicated  that  a  fair  amount  cf  vitamin  A  and 
carotene  introduced  into  edible  fat  (combined  fat)  was  retained  during 
the  preparation  of  food.  The  largest  amount  of  carotene  was  retained 
in  potato  soup  and  sauerkraut  soup  (fron  70  to  80#).  Lesser  amounts 
of  vitamin  A  were  retained  (35  to  15/0  in  cabbage  and  (b0  to  55/5)  in 
potato  soup*  Boiled  and  browned  ]  iota  toes  retained  a  fairly  high  per¬ 
centage  of  vitamin  A  and  carotene  (70  tc  S0£).  .iaximun  retentien  was 
observed  in  roast  meat  (29  to  33#  for  vitamin  A  and  6.5  to  11#  for 
carotene).  There  was  virtually  100#  retention  of  vitamin  A  and  carotene 
in  uncooked  foods. 

Hemeralopia  is  treated  in  the  army  with  some  preparations  con¬ 
taining  vitamin  A,chicfly  cod-liver  oil,  cne  gram  of  which  contains 
30  L.U.  of  vitamin  D  and  350  I.U,  of  vitamin  A.  Vitaminized  fish  fat 
put  cut  by  our  drug  industry  contains  160  to  270  I.E.  cf  vitamin  Dg 
and  LjOO  to  5CC  I.U.  of  vitamin  A  in  a  single  gran.  Consequently,  the 
vitamin  activity'  of  the  preparation  is  five  to  nine  times  greater  than 
nacv-il  fat.  In  prescribing  a  tablespoon  of  cod-liver  oil  two  or  three 
tines  a  day  doctors  often  overdose;  approximately  10,000  I.U.  of 
vitamin  D2  instead  of  500  to  1,000  I.U,  of  the  daily  requirement. 

This  nay  bring  on  D-hypervitaninosis  with  symptoms  of  intoxication. 

A  more  effective  preparation  is  a  concentrate  of  vitamin  A, 
prescribed  at  the  rate  of  one  or  two  drops  a  day  (its  activity  is  equal 
to  200,000  I.U,  per  ml,  which  corresponds  to  U0  man-doses).  Two  to 
four  drops  a  day  of  a  vitamin  A  concentrate  with  sn  activity  cf  100,000 
I.U.  per  ml (20  r.an~doses)  are  prescribed.  Bonbons  of  vitamin  A  are 
prescribed  at  the  rate  of  three  to  six  a  day  (each  piece  contains  2,500 
I.U.  of  the  vitamin). 

One  of  the  measures  advised  for  hemeralopia  is  to  protect  the 
eyes  against  bright  light  by  wearing  smoked  glasses.  If  the  symptoms 
do  not  disappear  within  five  or  six  days,  the  patient  is  sent  to  a 
hospital  for  more  detailed  examination  and  treatment. 

A  vitamin  A  concentrate  of  20,000  I.U.  a  day  is  prescribed  in 
doubtful  cases.  If  twilight  vision  completely  returns  within  a  week, 
the  diagnosis  of  vitamin  A  deficiency  as  the  cause  of  impaired  adjust¬ 
ment  to  darkness  is  thereby  confirmed. 

Vitamins  of  the  B  group.  These  include  vitamins  Bj.,  B2,  Big,  pp» 
pyridoxinc,  pantothenic  and  paraaminobenzeic  acids,  biotin,  inosite,  and 
choline.  Each  has  its  individual  chemical  structure  and  possesses 
properties  characteristic  of  it  alone.  . 

Sources  of  B-coaplex  vitamins  in  army  rations  are  bread,  groats, 
neat,  potatoes,  and  cabbage.  Bread  alcne  covers  58#  of  the  daily  require¬ 
ment  of  BjL,  31#  of  Bg,  and  $h%  of  PP«  The  relationship  between  flour 
yield  and  E-complex  vitamin  content  is  shown  in  Fig  tare  U5. 
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Buckwheat,  rye,  and  wheat  arc  comparatively  rich  in  vitamins 
Bi  and  Bg.  Among  the  foodstuffs  of  an  Inal  origin  beef,  pike  perch, 
and  bream  arc  sources  of  nicotinic  acid;  mutton  and  cod  are  rich  in. 
vitanin  Dit 

Yeasts  are  particularly  rich  in  B-complex  vitamins.  They  con¬ 
tain  2  r.gf,  vitamin  Bx,  ii  rag?i  vitanin  Bg,  and  UO  mg#  vitamin  PP. 

Vitanin  Dj.Thc  lack  or  deficiency  of  vitamin  Bi  (thiamine)  in 
the  diet  creates  the  preconditions  for  the  onset  of  a  disease  called 
alimentary  polyneuritis.  This  disease  affects  the  peripheral  nervous  . 
system  and  is -narked  by  locomotive  disorders,  clumsiness  of  movement, 
pain  in  the  extremities  and,  eventually,  paralysis  and  loss  of  sensation. 
At  the  same  tine  there  arc  also  changes  in  the  form  of  severe  myocardial 
distrophy,  enlarged  heart,  circulatory  disorders,  congestion  in  the  lungs 
and  liver,  shortness  of  breath,  and  cyanosis.  Bjy-anitaninosis  is  char¬ 
acterized  by  the  development  of  edema  due  to  cardiac  weakness  and 
colloidal  and  osmotic  changes  in  the  tissues. 

Army  physicians  arc  guided  in  diagnosing  the  condition  by  com¬ 
plaints  of  malaise,  weakness,  depression,  irritability,  ready  fatigability, 
and  insomnia.  These  are  accompanied  by  tenderness  in  the  gastrointestinal 
tract,  loss  of  appetite,  nausea, vcmiting,  achylia,  intestinal  atonia, 
and  constipation.  Kuscular  weakness,  dyspnea,  and  tachycardia  are  char¬ 
acteristic  of  Bi-avitaninos is. 

A  flat  sugar  curve  may  be  observed  following  an  injection  of  $0  g 
of  glucose.  An  elevated  level  of  pyruvic  acid  in  the  blood  is  regarded 
as  typical  of  the  disease.  This  is  due  to  the  involvement  of  vitamin 
Bj.,  which  forms  part  cf  decarboxylase,  in  the  process  of  converting 
pyruvic  acid  into  lactic  acid.  It  has  new  been  established  that  there 
is  an  inverse  relationship  between  vitanin  Bi  and  the  presence  of  pyruvic 
■acid  in  the  blood:  the  less  vitamin  Bi  entering  the  system,  the  greater 
the  accumulation  of  pyruvic  acid  in  the  blood, 

Ke  learned  during  World  War  II  that  Bi -avitaminosis  may  develop 
not  only  because  of  the  lack  or  deficiency  of  thiamine  in  the  diet  but 
also  because  of  a  heightened  need  of  it.  This  nay  result  from  too  mud: 
carbohydrate  or  too  little  protein  and  fat  in  the  food.  When  the  tempera¬ 
ture  is  high,  the  need  of  vitanin  Bi  rises  sharply.  The  same  thing 
happens  after  ply  si cal  exertion  (narchir ;,  building  defensive  instal¬ 
lations^  especially  in  the  summer.  There  are  grounds  for  believing 
that  the  increased  demand  of  the  body  for  vitamin  is  caused  by  the 
heavy  lose  of  thiamine  through  perspiration. 

With  fever  and  intensif  ied  metabolism  the  body  needs  much  more 
vitamin  B]_.  It  has  been  observed  that  Bj -avitaminosis  nay  develop  as 
a  result  of  engina,  dysentery,  malaria,  and  other  diseases  accompanied 
by  elevated,  body  temperature  and  metabolism.  Chronic  intestinal  diseases 
in  which  the  absorption  and  assimilation  of  thiamine  is  impaired  consti¬ 
tute.  a  source  of  secondary  B^-avitaminosis.  The  use  of  so-called  bland 
diets  which  exclude  black  bread  rich  in  vitamin  is  a  cause  of 
deficiency  in  hospitals. 
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Viltciin  3 1  m  sruy  i-c.tic.ji3  is  supplied  chiefly  by  plant  products: 
cereal s  (wheat  -  O.'iii  to  0.63  rg^,  rye  -  0«Ua  mg%),  bread  (white  bread 
iron  coarsely  ground. flour  -  Ch 31  ag%,  rye  with  bren  -  0.21  cg£),  vhitc 
Cobbngc  -  C,l6  to  0,26  rtg.-l,  Cairo ts  -  0.3.2  to  0,16  mg!#,  beets  -  O.lL  isgJ6, 
potatoes  -  0,08  to  0.17  eg!!,  tens  toes  -  0,08  to  0.16  ng%.  The  r  chest 
In  vitamin  Bi  arc  baiting  yeast  and  brewer -s  yeast.  Then  cone  barley 
germ,  wheat  gem,  rice  qcm,  lean  pork,  liver,  egg  yollc,  bread  fren 
100/1  yield  flour,  raw  betf,  and  vegetables-.  Lentils  arc  an  excellent 
source  of  vitamin  Bx«  • 

The  main  source  of  vitanin  3i  in  anay  rations  is  rye  bread.  100  g 
cf  ordinary  rye  bicad  contain  0.21  mg  of  the  vitamin.  Conse<iucr.tly,  the 
major  portion  of  the  daily  requirement  is  almost  completely  supplied  by 
fiOO  g  of  the  bread.  The  more  coarsely  ground  the  flour  and  the  greater 
the  amount  ef  bran  present,  the  higher  the  vitamin  content.  However,  it 
should  be  borne  in  mind  tnat  bread  from  coarsely  ground  flour  Is  much 
harder  for  the  bur. an  organism  to  digest. 

Extensive  research  by  Soviet  and  foreign  investigators  has  clxnm 
that  the  vitamin  Bj  content  of  wheat  flcur  is  determined  by  the  presence 
of  fragments  from  the  gera,  cyme,  and  aleuronc  layer,  A  good  deal  of 
these  webs  tun  ccs  get  into  coarsely  ground  flour,  which  is  why  it  has 
more  "item in  than  does  finely  ground  flour  where  they  are  separated 

from  the  endospern  (V.  L.  I’aetovich) . 

The  tentative  calculations  of  L,  Ya.  Aucraan  show  that  550  g  of 
bread  from  wheat  or  rye  flcur  completely  satisfy  the  vitamin  P?  require¬ 
ment  cf  man  as  veil  as  two-thirds  of  the  vitamin  Bp  and  about  15%  of 
the  vitamin  B2  needed  daily  by  adults.  White  bread  made  of  highest 
quality  flour  is  not  rich  in  all  three  vitamins. 

It  is  evident  from  Figure  lj6  that  the  vitamin  %  content  of  flour 
ground  the  sane  way  rises  sharply  with  an  increase  in  yield  from  60  to 
65%.  Raising  the  flour  yield  to  more  than  85%  increases  the  vitamin 
Bj  content  somewhat.  At  the  same  time,  however,  the  quantity  of  inert 
materials  (cellulose  and  pentosan)  also  increases. 

V.  H.  Bukin,  L.  Ya.  Auerman,  and  others  have  found  that  about 
7C%  of  the  natural  vitamin  Bj  in  flour  is  retained  in  rye  bread  and 
about  60%  In  wheat  bread.  P.etcntion  of  the  vitamin  in  bread  baked  with 
wheat  flour  of  the  first  and  second  grades  is  higher  —  86  and  88%, 
respectively. 

If  vitamin  B]_  is  added  to  the  flcur  before  baking,  the  bread  keeps 
about  two- thirds  of  the  original  amount  —  75  to  6C%  for  wheat  bread. 

Vitamin  Bi  is  well  retained  in  drying.  In  calculating  the  require¬ 
ment  one  must  take  into  consideration  the  calorie  value  of  the  ration. 

It  is  believed  that  0.23  to  .30  mg  of  thiamine  arc  sufficient  for  each 
1,CC0  calorics.  Since  very  little  thiamine  is  stored  in  the  body  and 
is  quickly  used  up  in  illnesses  marked  by  intensified  metabolism,  the 
daily  dose  of  vitanin  Di  is  almost  double  the  minimus  requirement  after 
surgery  and  heavy  physical  loads. 
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The  amount  of  nicotinic  acid  required  by  nan  is  supplied  by  food 
along  with  tryptophan,  which  is  the  base  for  synthesizing  vitamin  PP 
with  the  participation  of  vitamin  3$.  Since  tryptophan  is  contained 
in  protein,  the  ar.our.t  cl'  vitamin  F?  needed  is  also  determined  by  the 
protein  part  of  the  ration-  If  the  protein  ration  contains  a  good 
deal  cf  tryptophan,  the  vitamin  P?  requirement  decreases.  It  has  now 
been  established  that  PP-avitaninouis  can  be  induced  in  experimental 
animals  cr.ly  by  eliminating  both  nicotinic  acid  and  tryptophan.-  If 
dogs  a.  i  kept  on  a  dint  poor  in  vitamin  PP  and  tryptophan,  nicotinic 
acic  exchange  and  conditioned  reflexes  become  impaired.  This  is  in 
full  accord  with  the  significance  of  changes  in  the  central  nervous 
system  in  development  cf  the  pellagra  syndrome  as  established  by  Soviet 
investigators. 

Li  working  out  the  norms  for  nicotinic  acid  one  must  keep  in 
mind  the  fact  that  its  utilization  ir.  the  body  is  related  to-,  an  adequate 
amount  of  protein  in  the  food-  t’ith  a  protein  deficiency  vitamin  PP  is 
rapidly  eliminated  from  the  organism.  Consequently,  substantial 
excretion  of  nicotinic  acid  with  the  urine  is  not  a  criterion  for 
evaluating  the  normal  state  of  nicotinic  acid  exchange  in  the  organism 
(A.  X.  Tikhomirova). 

Sources  of  vitamin  PP  in  the  army  diet  arc  bread,  meat,  liver, 
kidneys,  spy,  fine-ground  barley,  herring,  end  potatoes. 

An  analysis  of  the  distribution  of  nicotinic  acid  in  grain  shows 
that  most  of  it  is  found  in  the  aleurcne  layer  (the  concentration  of 
vitamin  P?  in  the  bran  is  many  times  greater  than  in  the  germ).  This 
distinguishes  nicotinic  acid  from  vitamins  3]_  and  B2,  which  are  -con¬ 
centrated  chiefly  in  the  germ  cad  cyme. 

The  processing  of  rye  and,  in  particular,  wheat  causes  a 
reduction  in  the  content  of  nicotinic  acid.  In  the  superior  grades  of 
wheat  flcur  the  loss  cf  vitamin  P?  amounts  to  as  much  as  63#  and  seme- 
times  7 u#.  moreover,  it  has  also  been  established  that  the  comparative 
decrease  of  nicotinic  acid  in  wheat  flour  when  milled  is  paralleled 
by  the  decrease  of  phosphorus  and  cellul  -se  (1.  Svetlov).  The  relation¬ 
ship  between  flour  yield  and  content  of  vitamin. PP  is  shown  in  Figure 
1*7. 

Eakir.g  read  does  not  destroy  much  vitamin  PPj  $$  to  100#  of 
the  original  amount  is  retained, 

then  nicotinic  acid  is  added  to  flour  before  baking,  -he  bread 
retains  about  60  tc  h%  of  its  vitamin  ?P.  Yeast  contains  an  unusually 
large  amount  of  nicotinic  acid  (1*0  rg#).  The  daily  requirement  of 
vitumin  ??  is  supplied  by.  2C0  g  cf  fresh  yeast,  30  g  of  dried  or  100  g 
of  compressed  yeast.  From  50  to  100  mg  of  nicotinic  acid  administered 
three  times  a  day  intracutancouoiy  or  subcutaneously  r  t  the  rate  of 
0.5  to  1  r.g  per  kg  of  weight  in  the  for m  of  a  2#  solution  is  prescribed 
far  tr.c.'u.'vutic  purposes.  Pellagra  nay  also  be  successfully  treated 
with  u  liver  extract  (campolon  or  hepalone)  injected  intramuscularly. 
Improved  protein  nutrition  is  an  essential  prerequisite  to  effective 
there.:.,-.-  Special  attention  must  be  paid  to  tne  ;  ichness  of  the  protein 
a  r  loxur.  c  u , 
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t  NOT  REPRODUCIBLE 

It  is  no”  belii  tci  that  an  adult  requires  15  to  25  mg  of  nicotinic 
acid  daily.  The  vitsnir:  PP  concent  of  ar.ay  rations  is  in  excess  of  20 
ng.  Tnc  high  resistance  of  nicotinic  acid  to  the  heat  of  cooking  is  a 
rcliiMc  guarantee  of  adequate  amounts  of  vitamin  PP  far  the  soldiers. 

Vitpiin  f;£.  The  pathogenic  significance  of  vitamin  (adenain, 
pyridcx;r;c;“falT‘rrot  yet  besa  fully  elucidated. 

It  has  new  been  cstrbliehed  that  pyridoxinc  piny*  a  part  in 
protein  and  fat  exchange  as  wall  ar.  in  tha  formation  of  the  enzymes 
ir.vo3.ved  in  amino  acid  exchange:  Pyridaxine  deficiency  facilitates 
fat  infiltration  cf  this  liver,  impairs  iron  exchange,  and  corses 
dermatitis.  Convulsions  and  adynamia  occur  in  animals. 

Vitamin  D5  is  found  in  cereal  germ,  bran,)  yeast,  and  fresh 
vegetables  (grains  of  cereals  and  legumes).  Wh-hit  grains  contain 
about  C.liO  ng?  pyridoxins,  fresh  vegetables  about  Oil  eg?,  seat  from 
0,!i  to  0,??,  milk  about  C.,i  ng?. 

The  daily  req-.i ireacr.t  has  not  been  established.  It  is 
believed  that  1.5  mg  a  cay  are  sufficient. 

It  is  forth  noting  that  pyridoxine  can  be  syntlacsized  in  the 
intestine  by  the  microflora. 

Pantothenic  Acid  (Vi tar. in  Bj).  Fantothenic  acid  belongs  to  the 
vita-  ‘•••fig  conplexi  !ita  n.-nnc“(uHciTcomcs  from  a  Greek  word  meaning 
*:;;biq\..’Lous':)  indicates  that  it  is  trice ly  distributed  in  nature.  The 
pathogenetic  significance  of  pantothenic  acid  is  unclear.  When  the 
vitamin  is  deficient  In  their  diet,  animals  exhibit  changes  ir.  the 
nervous  system,  disorders  of  the  trophic  nerves,  and  impaired  fat 
c;x'.-nngc.  As  a  part  of  ccensyme  A  pantothenic  acid  is  involved  in 
acetylation  reactions  and  many  exchange  processes.  We  still  do  not 
know  hoir  pantothenic  acid  deficiency  affects  man  or  what  the  symptoms 
arc. 

Pantothenic  acid  is  found  in  yeast  (about  20  mg?  ary  weight), 
bran,  cereal  germ,  liver  (7  to  8  m 3?),  meat  (0.5  to  0.6  mg?),  kidneys, 
egg  yolk.,  and  other  foods. 

It  is  believed  that  man  needs  about  5  ng  a  day  or,  according 
to  others,  10  mg. 

Biotin.  Biotin  is  very  common  in  foodstuffs  cf  animal  anc  plant 
origin,  but  In  minute  quantities.  It  is  found  in  yeast,  beef,  liver, 
and  kidneys  in  an  insoluble  form,  but  it  occurs  In  a  soluble  form  in 
vegetables  and  fruits. 

The  pathogenic  significance  cf  biotin  is  still  unknoun.  Its 
ir  /olvcr.cr.t  in  several  exchange  processes  (fat  and  carb&Iivdrate)  has 
been  demonstrated.  Some  investigators  think  that  a  biotin  deficiency 
reduces  the  number  cf  erythrocytes  and  increases  the  cholesterol  in 
the  blocc. 

It  has  been  tentatively  estimated  that  man  needs  0.1f>  mg  of 
biotin  daily. 
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Paro-aninobcngoic  Acid.  Para-aninobenzoic  acid  is  found  in  "the 
liver  ol*  animals,  yeast,  mushrooms,  and,  in  very  slight  amounts,  in 
grain  products,  A  para-aminobcnzoic  acid  deficiency  causes  depignentation 
of  the  hair  and  stunts  the  greuth  of  experimental  animals. 

Folic  Acid,  Folic  acid,  like  vitamin  B]o,  is  known  in  clinical 
practice  as  a  stimulator  and  regulator  of  blood  formation.  It  possesses 
anti anon ic  properties.  It  is  noteworthy,  however,  that  only  free  folic 
acid  possesses  vitamin  activity.  It  is  found  in  bound  form  in  food¬ 
stuffs.  Folic  acid  regulates  the  exchange  of  choline  and  participates 
in  the  formation  of  cholinesterase. 

Folic  acid  is  synthesized  by  yeast  and  certain  microbes.  The 
daily  requirement  of  this  vitamin  has  not  yet  been  determined.  It  is 
believed  to  be  about  2  mg.  A  therapeutic  dose  of  fclic  acid  once  a 
day  ranges  from  5  to  50  mg.  The  maximum  cose  is  150  ng  (S«  M.  Ryss). 

Folic  acid  is  found  in  yeast,  liver,  mushrooms,  spinach,  asparagus, 
and  other  vegetables. 

It  is  now  possible  to  enrich  flour  by  adding  synthetic  vitamins 
to  it  before  bread  Is  baked. 

Uc  learned  curing  Norld  Uar  H  that  the  most  valuable  food  supple¬ 
ment  is  yeast,  which  contains,  besides  the  B-complex  vitamins,  a  sub¬ 
stantial  amount  erf  rich  protein.  Table  2$  shows  the  amount  of  vitamins 
in  baking  and  brewer  *s  yeast. 

V 

TABLE  25 

Vitamins  Vitamin  content  in  mg  per  100 

_ cf  dried  yeast _ 


baking  brewer's 

3^  (thiamine)  2,0  5»0 
B2  (riboflavin)  3,0  3,6 
•  3^  (pyridoxine)  ”  0.-5  O.L 
?P  (nicotinic  acid)  UO-50  iiO-60 
B3  (pantothenic  acid)  15-20  20 


Cereal  gem  was  fairly  widely  used  during  the  war  to  enrich 
hospital  food  and  the  diet  of  convalescents.  In.  grinding  grain  the 
gem  is  ordinarily  discarded  and  used  in  raising  poultry  and  cattle. 
Curing  the  war  up  to  50  9  of  cereal  germ  was  added  to  the  porridge 
served,  It  car.  be  used  for  baiting  dietetic  rolls,  sponge  cake,  •* 
biscuits,  etc. 

The  comparatively  high  vitamin  content  of  animal  liver  makes 
this  feed  a  desirable  Item  with  which  to  enrich  the  diet.  According 
to  V.  A,  Devyatin,  100  g  of  raw  beef  liver  contains  about  30  mg  of 
vitamin about  0,L  mg  of  thiamine,  3  r.g  of  riboflavin,  about  2  mg 
of  pyridoxins,  over  5  ng  of  nicotinic  acid,  and  about  3  eg  of  panto¬ 
thenic  acid. 


NOT  REPRODUCIBLE 


Vitamin  3jo.  Vitamin  Sj.2  plays  a  major  role  in  several  exchange 
process^ 7“i“cj.ucirng  the  synopsis  of  nucleic  acids  and  nucleosides 
needed  for  normal  blood  xoinotion.  It  is  involved  in  the  synthesis  of 
choline,  the  activatico  of  toenzyne  A  which  regulates  fat  exchange,  and 
several  carbohydrate  excharge  reactions.  There  arc  reasons  for  believing 
that  vitamin  E;^>  hc.;ps  to  in prove  utilization  of  the  amino  acids, 
decreasing  their  content  it)  tine  blood  end  accelerating  their  incorporation 
in  the  protein  molocwi e-(V.  H.  Bukin) 

In  naeuxe  vitamin  Bio  is  synthesized  by  microorganisms.  It  is 
apparently  not  produced  in  the  cells  of  animals  or  plants.  The  microflora 
of  ruminants  sunthesises  vitamin  Big  in  the  presence  of  cobalt.  A  cobalt 
deficiency  in  the  food  cf  animals  causes  a  serious  disease  called  marasmus, 
which  can  be  easily  cured  by  vitamin  Bj.g  and  cobalt  administered  orally, 
not  injected  cub  cutaneous  ly  cr  intramuscularly.  Vitamin  Ei2  *s 
synthesized  ir.  tire  human  intestine-.  A  vast  amount  cf  the  vitamin  is 
manufactured  in  the  course  of  biological  purification  of  sewage  (active 
s;it)  and  in  cultivating  astincmycetcs  during  the  production  of  anti¬ 
biotics. 

Vitamin  is  successfully  used  to  treat  a  variety  cf  diseases: 
disorders  of  hematopoiesis,  impaired  liver  function  end  nervous  activity. 

It  io  particularly  effective  for  Add£scn’“3ienucr*s  disease  and  other 
pem.-.  icus  anemias  of  the  r.egalcblast  type. 

Such  animal  products  as  beef,  pork,  veal,  liver,  kidneys,  curds, 
and  eggs  are  -ecod  sources  of  vitamin  Big, 

Inositol.  Inositol  is  found  in  foodstuffs  of  animal  and  plant 
origin.  It  is  especially  abundant  in  the  internal  organs  of  animals. 

In  fruits  and  seeds  inositol  occurs  in  the  form  of  phytin.  The  presence 
ox  inositol  in  food  prevents  fatty  degeneration  of  the  liver.  The  daily 
requirement  for  man  lias  not  been  established.  It  is  believed  that  about 
1  g  is  sufficient. 

Choline.  This  substance,  classified  by  some  investigators  among 
the  vitamins,  may  be  synthesized  in  the  organism.  In  foodstuffs  choline 
is  found  in  lecithin.  A  choline  deficiency  impairs  fat  exchange  and 
causes  fat  infiltration  of  the  liver. 

Choline  is  the  carrier  of  an  easily  split  off  methyl  group  CII3. 

It  serves  as  starting  material  to  synthesise  acetylcholine  in  the  organism. 
It  is  fairly  abundant  in  egg  yolk,  liver,  brain,  wheat  germ,  and  milk. 

The  tentative  choline  requirement  for  man  is  35  to  50  mg  per  kg 
of  body  weight. 

Vitamin  C,  Vitamin  C  (ascorbic  acid)  plays  a  major  role  in  the 
hedy.  ’To  participates  in  the  oxidation-reduction  processes  ind  affects 
various  body  functions  •>  It  has  recently  been  shewn  to  influence  carbo¬ 
hydrate  ana  protein  exchange,  A  vitamin  C  deficiency  in  the  diet  decreases 
the  amount  of  sugar  in  the' blood  and  glycogen  in  the  liver,  impairs  the 
processes  of  nitrogen  exchange,  and  accelerates  the  disintegration  of 
protein  in  the  organism.  There  are  reasons  for  believing  that  ascorbic 
acid  becomes  part  of  the  complex  enzymes  involved  in  cellular  respiration. 
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v  It  Is  also  capable  of  forming  sclf-oxldizablc  complexes  with  iron,  an 
element  widely  distributed  in  the  tissues  (B*  I*  Gol*<ishteyn), 

Ascorbic  acid  is  found  in  almost  all  cells  and  tissues,  indicating 
that  it  must  perform  some  important  common  biological  function.  Vitamin 
C  is  present  in  abnormal  amounts  in  growing  cells  (malignant  neoplasms, 
placenta)  and  in  cell  division  (spleen).  This  is  the  basis  for  assuming 
that  vitamin  C  plays  a  major  role  in  growth,  end  cell  division.  ' 

Burns  covering  a  large  area  of  skin  markedly  decrease  the  ascorbic 
acid  content  of  the  adrenal  glands,  akin,  liver,  and  muscles.  After  a 
burn  the  body  uses  up  its  vitamin  C  more  sparingly.  Additional  ascorbic 
acid  fed  to  experimental  animals  raises  the  level  in  the  tissues  and 
favorably  affects  its  consumption  after  a  bum.  Enriching  the  diet 
with  vitamin  C  improves  the  clinical  course  of  bums  and  shortens  the 
.  time  of  healing  (M.  F.  Jterszhinskiy,  G.  P,  Taranovich,  and  V.A. 

Ivanova). 

The  antiscurvy  properties  of  ascorbic  acid  are  very  important, 

A  deficiency  of  vitamin  C,  chiefly  in  cooked  food,  leads  to  C-hypo- 
vitaminosis. 

Prolonged  vitamin  C  starvation  causes  scurvy,  the  main  symptom 
of  which  is  a  tendency  to  bleeding.  It  reduces  the  resistance  of  the 
body  to  infections.  C-enritaminosis  is  often  accompanied  by  ftrunculosis, 
pneumonia,  exacerbation  of  tuberculosis,  and  other  diseases. 

A  w  jor  role  in  the  development  of  a  hemorrhagic  diathesis  is 
-  played  by  citrin  or  vitamin  P,  which  is  found  with  ascorbic  acid  in  a 
miaber  of  foods.  A  lack  of  citrin  in  the  diet  weakens  the  walls  of  the 
capillaries  and  destroys  their  permeability. 

.  .  The  danger  of  C-cvitanincsis  is  unusually  great  in  the  winter, 
due  to  the  difficulty  of  Obtaining  vegetables,  and  in  the  spring,  when 
the  stores  .of  vegetables  are  almost  exhausted.  It  must  be  remembered 

-  that  vitamin  C  deficiency  ordinarily  Shows  ttp  as  an  indistinct  hypo- 
vitaminosis.  The  latent  forms  of  scurvy,  which  appear  as  weakness  and 

* .  ready  fatigability  accompanied  by  drawing  pains  in  the  extremities 
:  (chiefly  in  the  gastroeaemhis  muscles)/  capillary  bleeding  from  the  ~ 
•gums,  and  dryness  of  the  skin,  of  tea  have  other  causes.  Oversight 
end  the  failure  to  take  the  necessary  measures  in  time  create  the 
danger  that  genuine  scurvy  may  develop  vLth  extensive  hemorrhages  in 
.subcutaneous  tissue  and  muscle  belly.  Joint  injury,  swollen  guns,  and 

-  stomatitis. 


He  may  conclude  from  observations  made  in  the  Far  North  that  the 
Initial  symptoms  of  C-avitaminosis  follow  a'  definite  pattern.  First 
the  lower  extremities  swell,  then  skin  rashes  and  hemorrhages  appear  ia 
,the  musclcc,  with  gingivitis  and  hemorrhages  under  the  skin  developing 
•  soon  thereafter.  ' 

Body  temperature  with  C-evitamlno6i8  is  usually  not  high;  in  a 
rare  case  an  elevated  temperature  may  Indicate  a  severe  course  of  scurvy. 
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It  is  noteworthy  that  C-evitamincsis  sometimes  develops  when 
there  is  about  0*5  mg?  ascorbic  acid  in  blood  plasma.  It  stay  also 
happen  that  all  the  symptoms  of  scurvy  disappear  while  the  ascorbic 
acid  content  of  the  plasma  remains  at  the  0*2  mg£  level  (V«  Ya.  Chekin). 

According  to  P.  F.  Voronin,  natives  from  the  southern  regions 
of  the  country  exhibit  a  marked  decrease  of  ascorbic  acid  in  the  blood 
end  urine  along  with  reduced  resistance  of  the  cepfllaries  during  the 
first  fovr  months  that  they  are  in  the  north.  This  is  apparently  caused 
by  the  peculiarities  of  vitamin  C  exchange  in  the  north.  That  is  why 
it  is  necessary  to  increase  the  daily  allowance  of  ascorbic  acid  in 
the  rations  of  southerners,  for  it  eases  adaptation  to  the  new  con* 
ditlons. 

When  the  body  has  an  adequate  supply  of  vitamin  C,  some  ascorbic 
acid  is  excreted  with  the  urine.  According  to  G.  Ye.  Vladimirov  and 
other  investigators,  the  amount  of  vitamin  C  in  tbs  diet  may  be  regarded 
as  sufficient  only  If  at  least  25  mg' of  ascorbic  acid  is  excreted  daily 
with  the  urine.  A  vitamin  deficiency  is  indicated  by  10  mg  of  ascorbic 
acid  in  the  daily  portion  of  opine. 

The  vitamin  C  requirement  ranges  from  50  to  100  mg  depending  on 
the  wjrk  pcrformedi  (1)  moderate  •  50  ngj  (2)  heavy  -  75  mgj  (3)  very 
heav,-  •  100  mg. 

natural  conditions  in  the  Far  Worth  require  that  the  daily  dose 
of  vitamin  C  for  an  adult  be  increased  to  75  to  100  mg.  The  ascorbic 
acid  content  of  foodstuffs  must  therefore  be  carefully  checked  in  order 
to  make  pood  any  insufficiency  by  adding  vitamin  preparations  or  utilizing 
wild-growing  polar  planta. 

The  main  sources  of  vitamin  C  in  army  rations  are  cabbage  and 
potatoes.  In  dried  form  along  with  carrots  they  supply  vitamins  of  the 
B  complex  and  nicotinic  acid. 

Vitamin  C  is  very  common  In  nature.  It  is  found  in  fresh  vege¬ 
tables,  fruits,  berries,  and  greens.  Substantial  amounts,  it  was 
recently  discovered,  occur  in  the  leaves  of  uncultivated  plants:  lime, 
birch,  alfalfa,  rowan,  buckthorn,  etc.  The  hip-tearing  rose,  unripe 
walnuts,  black  currants,  cabbage,  potatoes,  tomatoes,  spring  onions, 
sorrel,  nettles,  strawberries,  raspberries,  and  cloudberries  arc 
especially  rich  In  vitamin  C.  However,  such  common  berries  in  the 
Soviet  Union  as  red  bilberries,  cranberries,  and  cowberries  contain 
virtually  no  vitaain  C.  The  same  is  true  of  cereals  and  legumes  (rice, 
wheat,  barley,  peas,  buckwheat,  oats)  in  which  vitamin  C  is  found  only 
during  gemination. 

The  amount  of  vitamin  C  in  milk  (Figure  2(8)  is  an  indicator  of 
the  vitamin  C  activity  of  plants  used  as  cattle  fodder. 

Retention  of  Vitamin  C  In  Cooked  Food.  Vitaain  C  is  destroyed 
during  the  cooKing  process,  being  oxidised "lo  dahydroascorbic  acid  — 
an  unstable  compound.  This  eoepound  is  easily  destroyed  by  heat;  it 
is  completely  destroyed  within  five  minutes  whan  the  jft  is  $,0  (with 
hlghsr  pH  the  destruction  takes  plmoe  mote  quickly). 


The  enzymes  escorbinase  and  phenolase  and  the  ions  of  heavy 
metals  (chiefly  iron  and  copper)  function  as  catalytic  agents  of 
oxidation.  Copper  acts  catalytically  in  a  concentration  of  3  to  $  mg ?• 
This  concentration  of  copper  ions  is  even  found  in  tap  water.  Iron 
acts  as  a  catalyst  only  in  an  acid  medium.  In  an  alkaline  medium  the 
oxidation  of  ascorbic  acid  is  catalyzed  by  hydroxyl  ions. 

According  to  Ye.  A.  Krayko,  more  ascorbic  acid  is  destroyed 
at  a  temperature  of  60 0  than  at  100°.  If  cabbage  is  immersed  for  30, 

60,  and  90  minutes  in  water  heated  to  60°,  5U,  W,  and  33?,  respectively, 
of  the  ascorbic  acid  is  retained.  If  the  cabbage  is  iamtersed  in  98° 
water,  ?0,  60  and  £8?,  respectively,  of  the  ascorbic  acid  remains.  The. 
higher  percentage  of  vitamin  retention  in  boiling  water  is  attributed 
by  the  author  to  deactivation  of  the  oxidizing  enzymes  at  the  boiling 
point. 

According  to  N.  S.  Yarusova,  If' cabbage  is  cooked  for  an  hour 
and  then  immersed  in  boiling  water  to  which  the  original  water  has 
been  added,  80?  of  the  ascorbic  acid  remains  in  the  cabbage  (initial 
concentration  about  10  mg?)  • 

Cabbage  cooked  for  20  minutes  and  immersed  in  boiling  water 
retains  all  of  its  vitamin  C  if  the  weight  proportion  of  the  cabbage 
to  the  water  is  as  1:2  (G.  L.  Derkovskaya-Eelcntsova)  • 

According  to  D.  S.  Buyanovskiy,  a  cooked  peeled  potato  retains 
more  vitamin  C  if  immersed  in  boiling  water. 

Under  these  conditions  8 (5?  of  the  original  amount  of  ascorbic 
acid  remains  as  against  77?  in  the  f  irst  case. 

Proof  of  the  destructive  effect  of  air  is  seen  in  the  better 
retention  of  vitamin  C  in  soups  when  cooked  in  pots  with  lids*  For 
example,  when  cabbage  soup  is  cooked  under  industrial  conditions  for 
an  hour,  60?  of  the  vitamin  C  remains  after  it  is  kept  for  three  hoursi 
If  cooked  in  saucepans  with  covers,  92?  remains  after  the  sane  length 
of  tine  (G.  L.  Dcrkovskaya-Zelentsova). 

M.  L.  But  showed  that  cooking  and  keeping  soups  hot  (for  two 
hours)  in  large  pots  half  full  sometimes  results  in  total  destruction 
of  vitamin  Cj  in  pots  filled  to  the  top.  about  88  to  100?  of  the  vitamin 
C  remains  under  the  same  conditions. 

There  is  a  considerable  loss  of  vitamin  C  in  cooked  food  kept 
hot  for  three  to  six  hours. 

The  minute  amounts  of  copper  that  pass  into  cooked  food  from  pots 
and  kitchen- Implements  help  to  destroy  vitamin  C,  The  catalytic  effect 
of  copper  is  more  pronounced  at  $0  to  60°  titan  at  the  boiling  point. 

V.  V.  Keybaum  says  the  reaeon  is  that  oxygen  is  not  present  in  liquid 
food  while  it  is  being  boiled. 

Tests  of  the  effect  of  aluminum  pots '  on  the  retention  of  vitamin 
C  in  cooked  food  have  shown  that  hO  minutes  of  boiling  followed  by 
keeping  the  food  at  75°  for  two  hours  result  in  the  total  destruction  ' 
of  ascorbic  acid.  This  may  be  due-  to  the  action  of  the  copper  in  the  • 
aluminum  vessel.  It  is  noteworthy  that  a  5  mg?  concentration  of  the 
vitamin  is  less  stable  than  a  ID  mg?  concentration.  With  identical  sur¬ 
face  of  liquid,  the  larger  vessel  retains  more  ascorbic  acid. 
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Vitamin  C  keeps  batter  in. an  acid  medium;  an  alkaline  reaction 
destroys  it. 

The  amount  of  vitamin  C  in  cooked  and  uncooked  foods  is  set 
in  accordance  with  the  Instructions  of  the  Main  Military  Medical 
Administration,  Ministry  of  Defense,  and  the  State  Research  Institute 
of  Vitaminology,  Ministry  of  Health,  USSR. 

Stabilizers  of  Vitamin  C.  The  stabilizers  of  vitamin  C  include 
primal  i)y  substances  "forming  complex  compounds  with  copper  where  copper 
is  scarcely  ionized  and  does  not  react  with  ascorbic  acid  (N.  A. 
Rryulhaaova).  The  coeraoncst  stabilizers  are  proteins,  amino  acids, 
glutathione,  cysteine,  end  sodium  chloride. 

According  to  S,  1*  Vinokurov,  the  phytoncides  of  onions,  garlic, 
horse-radish,  and  some  other  vegetables  inhibit  the  oxidation  of 
ascorbic  acid  in  the  presence  of  copper.  If  the  vajor  of  an  aqueous 
extract  of  onions  is  trapped  by  a  solution  of  ascorbic  acid  (in  a 
IV  mg*  concentration),  the  vitamin  survives  for  three  days.  In  a 
control  solution  it  is  completely  oxidized  in  a  day. 

Baking  yeast  also  stabilizes  vitamin  C.  This  may  be  due  to  the 
preserve  of  glutathione  and  vitamin  V],  in  the  yeast.  Many  investi¬ 
gators  (A,  A,  Titayev,  Z.  Gershenovlch  and  A,  Minkina)  have  demon- 
stra*  M  the  inhibition  of  the  oxidation  processes  of  ascorbic  acid, 
Titay.c^s  data  indicate  that  vitamin  Bj.  can  hinder  the  oxidation  of 
ascorbic  acid  by  ascorbinase. 

Many  foods  that  are  capable  of  reducing  the  diffusion  of  oxygen 
from  the  air  and  weakening  the  effect  of  the  copper  ions  are  other 
vitamin  C  stabilizers,  for  example,  sugar,  Which  acts  during  an  acid 
reaction  (Yc.  F.  Shamray),  and  starch  \M,  A,  Bryukhanova),  A  layer  of 
grease  on  a  dish  helps  to  retain  vitamin  C  (S,  I.  Vinokurov), 

Vitamin  C  is  also  stabilized  by  starchy  and  protein  products: 
barley  flour  -  C7%  retention,  oat  -  66$,  wheat  -  btft,  rye  -  35)5, 
powdered  egg  -  60$,  cottage  cheese  and  egg  white  -  5 W  (N,  A,  Bryukhanova) 
A  single  egg  added  to  potato  soup  stabilizes  the  ascorbic  acid. 

V.  V,  Meybaum  dissolved  ascorbic  acid  (17  in  tap  water, 
boiled  it  for  50  minutes,  and  then  kept  it  for  three  hours  at  70  to 
75°,  He  obtained  good  results  as  far  as  retention  of  the  vitamin  C 
was  concerned  (with  the  addition  of  soy  and  buckwheat  flour  -  52,7$, 
rye  flour  -  ltl,9$,  semolina  -  3b,l$),  Only  ll».9$  remained  in  the 
control  solution.  Meat  and  soy  flour  in  the  cooking  of  potato  soup 
likewise  exerted  a  stabilizing  effect  on  vitamin  C  (without  meat  - 
63$  retention,  with  meat  -  93*2$). 

The  pH  of  the  medium  plays  a  major  part  in  the  retention  of 
ascorbic  acid.  Sodium  chloride,  for  example,  exerts  a  stabilizing 
effect  when  the  pH  ranges  from  3,7  to  lt,0  (10  agfi  concentration  of 
vitamin  C), 

K.  Tikotskaya  produced  a  stabilizing  effect  in  experiments 
with  aluminum.  Which  is  destructive  to  ascorbic  acid.  Some  U5  to  70$ 
was  retained  in  the  presence  of  fresh  cabbage,  sauerkraut,  tomatoes, 
tomato  paste,  onions,  garlic,  carrots,  sorrel,  or  neat,  . 
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Thus,  there  is  no  basis  for  the  prevalent  view  among  army  doctors 
that  an  acid  reaction  is  vital  for  the  retention  of  vitamin  C  in  cooked 
food.  Recent,  research  has  shown  it  is  determined  by  the  interaction  of 
a  number  of  destructive  and  stabilizing  factors* 

The  practical  conclusion  to  be  drawn  from  all  this  by  those 
charged  with  supervising  the  feeding  of  soldiers  is  that  the  destructive 
substances  should  be  replaced  with  suitable  stabilizers*  The  result 
will  be  retention  of  vitamin  C  in  the  food  and  enhancement  o  f  its  value* 
Enrichment  of  Food  with  Vitamin  C.  Soups  way  be  enriched  vith 
Vitamin'S  Ittf  adding  to  tiiem  young  nettle? ,  mountain  spinach  t orach], 
or  beet  tops*  The  bitter  aftertaste  of  radish  tops  and  the  green  leaves 
of  cabbage  can  be  removed  by  immersing  them  for  some  time  in  hot  water 
and  then  discarding  the  water*  The  improved  taste  makes  up  for  some  of 
the  loss  of  vitamin  C. 

Red  pepper,  cauliflower,  and  horse-radish  are  particularly  rich 
in  vitamin  C.  The  sprouts  of  peas  and  beans  are  effective  against  scurvy 
if  consumed  at  the  rate  of  ISO  g  a  day.  The  peas  are  first  soaked  for 
20  to  50  minutes  at  a  temperature  of  15  to  18®  in  a  wooden,  enameled, 
or  aluminum  pot  and  then  placed  on  a  clean  table  covered  with  damp 
sheets  or  on  cheese  cloth  stretched  over  wooden  frames.  The  peas  are 
piled  up  2  to  3  cm  high  and  covered  vith  &  damp  sheet.  Sprouting  ends 
in  72  hours*  The  peas  are  stirred  around  every  five  or  six  hours  for 
better  aeration.  Sprouted  peas  have  20  to  25  agj?  ascorbic  acid.  They 
may  be  eaten  raw  or  used  as  a  garnish  for  various  foods* 

Rice  sprouting  in  four  days  is  another  good  remedy  for  scurvy* 

It  may  be  eaten  as  a  salad  (200  g)  or  porridge  after  being  mashed  vith 
a  knife  or.  passed  through  a  neatgrinder. 

An  infusion  of  dried  currents  is  amide  from  washed  berries  scalded 
vith  boiling  water  in  the  proportion  of  one  part  berry  to  three  parts 
water*  The  resultant  infusion  is  squeezed  through  cheesecloth  and  given 
to  patients  in  the  morning  and  in  the  evening* 

5  to  10  g  of  hip-bearing  roses  contains  enough  vitamin  C  for  a 
daily  portion  for  one  person.  The  dried  fruits  are  washed  and  crushed 
and  made  into  an  infusion*  Zt  is  then  poured  into  a  tea  kettle  end 
boiled  at  the  rate  of  5  to  10  g  of  fruit  per  glass  of  water.  Several 
layers  of  cheesecloth  or  closely  woven  cloth  are  tied  around  the 
spout  of  the  kettle* 

The  swollen  hips  passed  through  a  sieve  can  be  made  into  a  puree 
to  be  added  to  borshch  and  other  soups,  fruit  jelly,  and  compote.  Rose 
hips  contain  carotene  (provitamin  A)  in  addition  to  ascorbic  acid, 
tJhcn  vegetables  are  difficult  to  procure,  it  is  necessary  to 
make  extensive  use  of  pine  needles  and  leaves  in  preparing  vitamin 
infusions  dlmctly  in  a  military  unit. 

Gladiolus  leaves  are  a  rich  source  of  vitamin  C,  containing 
600  to  GOO  ng£.  The  best  way  to  obtain  the  vitamin  is  to  steep  cut 
and  slightly  rubbed  leaves  in  boiling  water  in  the  proportion  of  one 
part  leaf  to  three  parts  water.  Vithin  an  hour  there  is  an  agreeably 
tasting  liquid  containing  300  mg  of  ascorbic  acid  per  100  ail  of  infusion* 
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In  the  north  rewonberries  warrant  special  attention  because  they 
contain  ljO  to  60  rag?  vitamin  C,  i,c»,  as  ouch  as  lcuor.s  and  oranges. 

These  berries  arc  also  rich  in  carotene  (10  to  12  rag?  in  fresh  berries 
and  20  mg*  in  dried  berries)  •  They  arc  superior  to  carrots  in  this 
xcspcct. 

It  has  been  known  for  a  long  time  that  pine  needles  hove  anti¬ 
scorbutic  properties*  A,  M.  KJrkhenshtcyn  pointed  out  that  Latvion 
peasants  have  always  added  young  pine  shoots  to  their  food-.  In  1775 
a  boo!c  cmc  out  in  Yelgava  on  the  treatment  of  scurvy.  The  book 
mentioned  tliat  during  the  Russo-Svedish  Kar  of  1708-1709  scurvy 
enwng  the  soldiers  was  successfully  treated  with  infusions  made  frou 
pine  needles,  which  were  also  used  as  a  preventive.  Pine  needles  (in 
the  central  belt  of  Russia)  contain  from  1$0  to  250  mg?  ascorbic  acid, 
over  350  mg?  in  the  north.  The  needles  ere  richest  in  the  vitamin 
during  the  winter  —  from  November  to  March;  in  July  end  August  vitamin 
activity  is  least.  Fir  needles  contain  150  to  250  mg?  vitamin  C  in 
the  tvinter  and  75  to  150  mg?  in  the  summer.  Old  shoots  arc  thine  tines 
richer  in  vitamin  C  than  young  shoots.  Seasonal  changes  in  vitamin  C 
activity  of  coniferous  needles  are  shown  in  Figure  b?.  The  storing 
and  processing  of  the  needles  is  complicated  by  the  fact  that  they 
po-J'  .  ‘■•s  ascorbinose,  which  oxidizes  vitamin  Co  That  Is  why  infusions 
should  be  prepared  chiefly  from  freshly  cut  branches  of  the  trees* 

Many  ways  of  preparing  vitamin  infusions  from  coniferous  needles 
were  developed  during  World  War  II,  the  best  being  those  o.’  Professor 
Fyatnitskiy  and  of  the  Soviet.  Amy,s  Research  Institute  of  Experimental 
Sanitation.  Vitamin  infusions  obtained  by  these  methods  meet  three 
basic  requirements:  (l)  high  vitamin  activity;  (2)  acceptable  taste 
(no  bitterness);  (3)  capability  of  being  stored  for  a  long  time  without 
loss  of  vitamin  potency. 

Vitamin  infusions  can  be  prepared  in  the  spring  and  summer  from 
birch  and  linden  leaves  and  from  alfalfa.  Since  the  leaves  wither 
quickly,  it  is  not  recommended  that  they  be  stored.  Fresh  green 
(not  yellowed)  leaves  should  be  used  the  same  d?y.  If  this  is  impossible, 
the  leaves  should  be  put  in  a  cool  place  protected  from  the  rain  and  sun 
and  stored  for  more  than  two  days. 

If  no  fresh  vegetables,  beet  tops,  or  wild-growing  greens  are 
available,  infusions  and  concentrates  must  be  prepared  from  coniferous 
needles  and  birch,  linden,  and  alfalfa  leaves.  In  the  event  that  this 
too  is  impossible,  military  units  and  hospitals  are  supplied  with 
vitamin  preparations:  (l)  vitamin  C  'tablets  containing  $0  mg  cf 
ascorbic  acid  each;  (2)  tablets  and  vitamin  CB,  bonbons  containing 
50  mg  of  ascorbic  acid  and  2  mg  of  thiamine  (vitamin  B^).  For  thera¬ 
peutic  purposes  a  5?  sterile  solution  o'*  ascorbic  acid  is  injected 
subcutaneously  or  intravenously.  Between  300  and  1,000  mg  of  ascorbic 
acid  a  day  is  prescribed  for  scurvy. 

Vitamin  P  (Citrln),  A  lack  of  vitamin  P  or  citrin  results  in 
the  development  ox  a  hemorrhagic  diathesis  accompanying  scurvy.  It  has 
been  demonstrated  that  vitamin  P  effects  the  condition  of  the* capillaries 
—  their  strength,  elasticity,  and  permeability, 
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The  sterilization  of  foodstuffs  is  based  cn  the  effect  of  high 
temperatures  that  halt  the  development  of  microorganisms.  Host  of  the 
vegetative  forms  die  at  60°.  Some  species  withstand  heat  up  tc  ?0  or 
80°.  A.  V.  Rcysler*s  data  indicate  that  S*9« 05#  of  the  microorganisms 
die  after  20  minutes  of  65°  heat.  Spore  forms  can  withstand  20 
minutes  of  125°  heat. 

Foods  packed  in  glass  jars  or  tin  cans  nay  be  sterilized. 

Sterile,  hermetically  sealed  canned  meats,  fish,  and  vegetables  can 
under  certain  conditions  be  stored  indefinitely. 

Stewed  meat  is  the  principal  type  of  canned  meat  used  by  the 
army.  The  cans  are  sterilized  at  a  temperature  of  113  to  120°.  They 
arc  kept  in  a  thermostat  for  ten  days  at  37°  for  the  purpose  of 
bacteriological  control.  If  the  cans  swell  as  a  result  of  the  multi¬ 
plication  of  microorganisms  or  spores,  the  batch  is  destroyed.  Out 
of  the  batch  that  pars  the  thermostat  test  one  jar  Is  selected  per 
autoclave  change  and  analyzed.  If  the  causative  agents  of  botulism 
or  other  pathogenic  microorganisms  are  found,  the  entire  batch  is  held 
up*  Tne  State  Sanitary  Inspection  cooperates  in  deciding  whether  these 
cans  are  usable.  If  nonpathogenlc  spore -forming  anaerobes  are  found, 
the  food  is  released,  provided  that  it  satisfies  all  the  other  require¬ 
ments  (A.  M.  Kazakov). 

Pasteurization  of  milk,  fruit  and  vegetable  juices,  etc., is  not 
common  in  army  practice.  Not  long  ago  pasteurized  bacon  and  lard  were 
added  to  the  rations.  There  are  two  kinds  of  pasteurization*  prolonged 
-  at  63  to  6^°  (an  hour)  and  brief  «  at  7?  to  90°  (several  minutes). 

Drying  Is  a  very  old  array  method  of  preserving  food.  Dry  food 
containing  less  than  1$$  moisture  lacks  the  conditions  favorable  to 
the  multiplication  of  microorganisms.  The  Soviet  Army  makes  extensive 
use  of  drying  to  preserve  vegetables  and  fruits  and  to  make  crackers 
and  powdered  milk.  Powdered  butter,  cream,  tomato  concentrate,  potato  . 
flakes  and  other  items  with  a  moisture  of  from  3%  (butter)  to  5# 
(potatoes)  liave  recently  been  made  available. 

Heat  products  are  not  dried,  nor  are  the  troops  supplied  with 
powdered  meat.  However,  drying  as  a  method  of  preservation  Ins  some 
practical  significance.  Army  doctors  are  familiar  with  the  fact  that 
bread  crust  in  a  carcass  prevents  microbial  insemination  of  the  meat  ; 
and  inhibits  the  development  of  microflora.  The  reason  is  that  a 
certain  amount  of  moisture  in  the  substrate  is  necessary  if  the  micro-  - 
organisms  are  to  multiply. 

Due  to  recent  Improvements  in  the  technology  of  dehydration  this 
method  is  used  to  preserve  meat  and  sausage.  The  most  important  chemical 
method  involves  the  use  of  table  salt,  which  removes  water  by  changing 
the  osmotic  pressure,  thus  inhibiting  development  of  the  microorganisms. 
The  chlorine  ions  have  an  effect  at  the  same  time.  It  has  been  demon¬ 
strated  that  a  1055  solution  of  sodium  chloride  halts  the  growth  of 
microorganisms  of  the  intestinal  group  and  the  causative  agents  of 
botulism. 
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Suiting  causes  a  reduction  la  nutritional,  value  due  to  the  loss 
of  seme  of  the  food0  In  addition,  there  is  a  deterioration  ir.  its 
organoleptic  properties. 

It  vnsnJt  too  long  ago  tbit  salting  was  the  chief  method  of 
preserving  easily  spoiled  went  and  fish.  Corned  beef  is  no  longer 
eaten  and  salted  fish  has  been  replaced  by  frozen  fish. 

The  Soviet  /.my  has  recently  begun  to  pickle  carrots  Ir.  con¬ 
centrated  salt  solution  as  a  source  of  carotene. 

Sulfltization  is  rarely  used. 

Sodium  bcnzolate  is  used  as  a  preservative  for  apple  sauce  and 
soae  haif-cooked  fruits  and  berries  (no  wore  than  0,US), 

Benzoic  acid  (0,07$)  is  used  as  a  preservative  for  margarine. 

Cabbage  may  be  fermented  by  lactic  acid.  This  method  is  based 
on  utilization  of  the  bacilli  of  lactic  acid  fermentation  that  convert 
sugar  into  lactic  acid.  The  acid  acts  as  a  preservative.  Inhibiting 
growth  of  the  microorganisms.  The  salt  used  to  pickle  cabbage  halts 
the  development  of  foreign  micrcflora. 

Curing  involves  the  combined  effect  of  salting,  drying,  and 
the  a-tlseptic  action  of  smoke  containing  formaldehyde,  creosote, 
phenol,  and  other  substances. 

Harination  is  based  on  the  use  of  acetic  acid,  vhich  inhibits 
the  nt-itf plication  of  microorganisms. 

neither  of  the  above  methods  is  commonly  used  in  the  army. 

Food  Concentrates 

In  recent  years  the  Soviet  Army  has  been  extensively  rising 
food  concentrates,  which  make  It  possible  to  feed  efficiently  isolated 
soldiers  and  small  units  operating  by  themselves c  These  concentrates 
are  particularly  necessary  owing  to  the  difficulty  of  providing  fresh 
food  under  the  conditions  of  a  modem  war.  It  Is  difficult  to  conceive 
of  how  raiding  rifle,  ski,  and  tank  units  or  parachutists  could  be 
supplied  without  using  food  concentrates. 

The  general  requirements  of  these  food  concentrates  are:  (l)  max¬ 
imal  caloric  value  in  a  unit  of  weight  or  volume;  (2)  conformity  with 
established  content  norms  of  proteins,  fats,  carbohydrates,  mineral 
salts,  and  vitamins;  (3)  individual  packing  for  the  different  items; 

(ii)  good  taste;  (5)  capability  of  being  stored  for  a  long  time  and 
portability  in  the  field;  (6)  rapid  (10  to  15  minutes)  preparation  of 
an  item  for  individual  or  group  consumption. 

The  concentrates  arc  made  from  high  quality  foods  without  the 
addition  of  any  substitutes.  During  the  preparatory  process  the  items 
arc  brought  to  a  state  of  half-readiness  by  briquetting.  They  are  made 
fully  ready  by  returning  to  the  briquette  the  water  removed  from  it 
(0o6  to  0.7  liters  per  portion  of  the  first  course  [soup]  and  0.3  to 
0.6  liters  for  the  second  [meat])  and  heating  the  resultant  mixture  for 
15  to  20  minutes. 
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Concentrates  are  not  sterilized  nor  are  they  canned  food  in  the 
narrow  sense  of  the  term.  Therefore,  the  length  of  time  they  can  be 
safely  stored  depends  on  a  variety  of  circumstances.  Concentrates  must 
be  protected  against  dampness  and  humidity  (over  60%).  Special  care 
must  be  taken  to  keep  rodents  and  insects  out.  Experience  shows  that 
most  of  the  concentrates  used  by  the  Soviet  Army  can  be  stored  for  1/2 
to  1  year:  pea  soup  -  1  year,  millet  porridge  -  6  months,  buckwheat 
porridge  -  about  it  months. 

According  to  V.  L.  Gnoyeva,  concentrated  millet  porridge  and 
dried  cooked  carrots  are  unusable  after  three  months  of  storage  because 
of  marked  deterioration  of  their  organoleptic  properties.  Dried  cooked 
potatoes,  on  the  other  hand,  taste  good  even  after  five  years  of  storage. 

Concentrated  groats  usually  become  spoiled  as  a  result  of  hydro¬ 
lytic  dissociation  and  rancidity  of  the  fat  (either  added  in  preparing 
the  various  foods  or  contained  in  the  groats). 

Concentrated  peas,  soy  beans,  and  lentils  can  be  stored  for  a  year 
If  the  peas  are  roasted  and  the  soy  flour  deodorized  (the  enzymes 
inactivated),  the  concentrates  are  more  stable  and  can  be  stored  for 
longer  periods  of  time. 

N.  F.  Harkcr*s  data  show  that  concentrates  remain  tasty  if  the 
fat  is  acid:  (1)  in  pea  soup  or  puree  -  up  to  7  mg  ROHj  in  soy  soqp 
or  puree  up  to  5  mg  KQH.  If  there  is  a  further  increase  in  acidity, 
the  concentrates  must  be  consumed  promptly* 

10  to  15&  soy  (deodorized)  flour  or  10  to  2056  pea  flour  may 
be  added  to  the  least  stable  concentrate  (millet  porridge)  as  an 
antioxidant. 

In  appraising  concentrates  one  must  be  guided  chiefly  by 
the  data  obtained  from  organoleptic  examination  and  moisture  content. 

The  amount  of  water  in  concentrates  must  not  exceed  122.  Some  idea 
of  the  quality  and  condition  may  be  obtained  by  determining  the 
acidity  of  the  fat.  In  this  connection  it  is  essential  to  know  the 
precise  kind  of  fat  used  in  preparing  the  concentrate  (suet,  lard, 
margarine,  etc.).  The  total  acidity  in  concentrates  usually  rises 
in  the  course  of  time  and  is  an  induct  indicator  of  poor  quality. 

It  is  tentatively  held  that  the  acidity  of  pea  soup  or  puree  ought 
not  exceed  9°,  borshch  from  dried  raw  vegetables  -  5°,  millet 
porridge  -  1°,  buckwheat  porridge  -  3,2°. 

Vegetables 

Vegetables  play  an  exceptionally  important  part  in  the  diet 
of  soldiers*  They  constitute  the  main  source  of  vitamins  (carotene, 
ascorbic  acid,  etc.)  and  mineral  salts,  including  microelements. 
Vegetables  make  for  variety  and  improve  the  taste  of  foods.  Their 
cellulose  is  needed  to  provide  adequate  roughage.  It  also  largely 
determines  the  nature  of  the  intestinal  microflora. 
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The  vitamin  content  cf  fresh  vegetables  varies  with  their 
C-Jiiity,  place  of  growth,  degree  of  freshness,  and  s borage  conditions* 
in  fermented  vegetables  it  depends  on  the  method  of  pickling  end  storage 
conditions.  Well  fermented  and  properly  stored  cabbage  is  virtually 
indistinguishable  from  fresh  cabbabe  in  ascorbic  acid  content*  The 
amount  ol'  ascorbic  acid  in  fresh  vegetables  decreases  with  time.  The 
so-callsd  leafy  vegetables  (lettuce,  sorrel)  and  beet  tops  are  parti¬ 
cularly  unstable  owing  to  the  presence  of  the  enzyme  ascorblnase,  which 
promotes  the  oxidation  and  destruction  of  ascorbic  acid.  That  is  why 
these  vegetables  must  be  promptly  cleaned  and  cocked  as  briefly  as 
possible*  The  sharp  decrease  in  vitamins  due  to  changes  in  the  daily 
diet  can  be  Judged  from  the  data  presented  in  Table  26. 


Foodstuffs 


TABLE  26 

Vitamin  content,  in  mg 

"SJ  fe2  tf*~ 


Full  variety  of  foods 
Full  variety  of 

ii.OO 

2.10 

l.uO 

19.0 

2*1*.0 

vc; !'  UJbles 
Substitution  of 

3.60 

0.52 

0.67 

5.7 

2*0.1* 

potatoes  for  carrots 
Substitution  of 

0,17 

0.52 

0.6? 

6.0 

2*2.0 

potatoes  for  all 
the  vegetables 

0.16 

0,57 

0.33 

6.2 

30.7 

Substitution  of  groats 

for  all  the  vege¬ 
tables 

0.33 

0.23 

2**2 

mm 

IS  potatoes  are  substituted  for  carrots,  there  will  be  scarcely 
any  vltc-iin  A  in  the  daily  ration.  The  substitution  of  groats  or  dried 
vegetables  for  fresh  vegetables  is  particularly  undesirable,  for  the 
diet  will  then  lack  vitamins  A  and  C. 

The  best  uay  of  keeping  fresh  vegetables  is  to  freeze  them  at 
-18  to  -21;°.  Quickly  frozen  vegetables  retain  their  taste  and  vitamins. 
Such  vegetables  can  be  transported  only  in  refrigerated  conveyances  or 
isothermic  containers  which  prevent  thawing.  The  vegetables  are  prepared 
by  removing  them  from  the  packages  and  immersing  them  in  hot  water. 

Rock  salt  is  used  to  prolong  the  period  of  storage  of  carrots. 

Seme  25  kg  of  salt  is  applied  per  100  kg  of  fresh  carrots.  Pickled 
carrots  and  brine  contain  about  16%  salt.  The  low  freezing  point  of 
brine  (-20°)  makes  it  possible  to  store  the  carrots  in  unheated  va re¬ 
leases.  Pickled  carrots  have  about  the  same  amount  of  carotene  as 
fresh  carrots.  . 

Pickled  vegetables  have  long  been  used  in  the  army  as  stock  for 
cabbage  soup,  borshch,  and  vegetable  soup.  Dried  vegetables  are  Issued 
in  the  form  of  briquettes  packed  in  hermetically  sealed  tin  cans.  The 

-  152  - 


drying  process  reduces  the  vitamin  activity  to  a  greater  or  lesser 
degree  depending  on  the  method  used*  A  good  deal  is  retained  if  the 
vegetables  are  dried  qulokly  in  a  vacuum*  Ascorbic  acid  is  the  most 
easily  destroyed;  carotene  and  the  B-complex  vitamins  are  more 
resistant  to  heat. 

In  a  modem  war  it  is  very  important  for  the  troops  to  have 
vegetables,  fresh  or  fermented,  to  which  fat,  tomato  paste,  salt, 
sugar,  and  spices  have  been  added*  The  vegetables  can  be  vitaminized 
with  a  puree  of  sweet  red  pepper.  It  also  helps  to  speed  up  the 
cooking  —  a  few  minutes  (exclusive  of  the  time  it  takes  to  boil  the 
water)  instead  of  three  to  four  hours,  Where  circumstances  do  not 
permit  the  lighting  of  a  fire,  boiling  water  may  be  poured  over  the 
canned  vegetables,  which  can  be  eaten  13  to  20  minutes  later. 

It  is  hygienically  important  that  the  vegetables  be  packed  in 
glass  Jars  or  tin  cans,  thereby  safeguarding  them  from  contamination 
by  poison  gas,  radioactive  substances,  pathogenic  microorganisms,  or 
toxins.  Decontamination,  degasification,  or  disinfection  of  hermetically 
sealed  Jars  is  very  easy  and  there  is  correspondingly  less  danger  of 
infection  during  the  process  of  preparation. 

The  Soviet  Army  has  various  kinds  of  vegetable  dishes:  cabbage 
soup,  borshch,  pickled  cucumber  soup,  sour  cabbage  and  fish,  etc. 

Stewed  cabbage  is  used  in  cocking  cabbage  soup,  borshch,  stews,  and 
garnishes  along  with  relishes  containing  sauteed  carrots,  onions,  and 
tomatoes. 

Medical  Supervision  of  Baking 

If  there  are  no  civilian  bakeries  near  a  military  pest,  the 
army  bakes  its  own  bread.  In  wartime  the  troops  are  supplied  with 
bread  from  mobile  bakeries  and  motorized  field  bakeries  (PAKh) .  Bread 
baking  is  supervised  by  the  medical  service  of  the  Soviet  Army.  Medical 
personr  ?l  inspect  the  places  where  the  bread  is  baked  as  well  as  the 
materials  us.d  (flour,  salt,  water,  yeast,  leavening). 

The  bread  forms  are  greased  with  an  emulsion  of  vegetable  or 
mineral  oils.  An  emulsion  of  vegetable  oil  is  obtained  by  dissolving 
h  g  of  sod?,  ash  in  one  liter  of  warm  water  and  adding  one  liter  of 
vegetable  oil.  A  mineral  oil  emulsion  is  made  from  an  alkaline  solution 
consisting  of  6  kg  of  oil  per  it  liters  of  filtered  alkali  obtained  from 
1  vedro  [ 12.2^9  liters]  of  ash  and  2  vedros  of  water.  The  mixture  is 
•  steeped  two  to  three  hours  and  filtered. 

Neither  the  alkali  and  soda  ash  solution  nor  the  emulsion  should 
be  stored  in  a  zinc  vessel. 

Dough  loses  weight  while  the  bread  is  being  baked.  This  loss 
is  expressed  as  a  percentage,  ranging  from  7  to  12$,  depending  on  the 
quality  of  grain,  size  of  loaf,  oven  design,  and  other  factors. 

The  expression  "weight  change”  is  the  difference  between  the 
weight  of  the  bread  when  it  cools  and  the  weight  of  the  flour  used  in 
the  baking.  The  percentage  of  weight  Change  is  determined  from  the 
following  formula: 
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weight  change  ■  weight  of  br^d  in  kg  -  weight  of  flour  in  kc  X  100 

“wight:  oHlour  in  kg  ” 

The  hcaltli  significance-  of  weight  change  is  found  in  its  relation 
to  the  food  value  of  the  bread,  A  substantial  change  indicates  an 
excess  of  water  in  the  bread  and  less  calorie  value.  Hard  bread  with 
low  me I sty re  content  has  slight  porosity  and  is  less  assimilable. 

Here  axe  the  established  norms  of  weight  change  (as  a  %)  for 
loa;cs  of  bread  from  army  bakeries: 

itye  bread  from  cleaned  flour  55 

Uhite  bread  frem  cleaned  flour  1x9 

Ryc-wiieat  bread  from  cleaned  flour  37 

White  bread  from  top  quality  flour  3U 

If  the  moisture  of  the  flour  is  decreased,  the  rate  of  weight 
change  rises,  and  vice  versa# 

Bread  may  be  rejected  because  of  defects  in  the  exte-nal  apj^.arance 
of  the  loaves  or  soft  part,  of  the  bread  (uneven  porosity,  half-brJ;cd 
porticos,  insufficient  kneading,  lumps  of  salt,  hardening).  The  troops 
arc  net.  furnished,  bread  with  a  persistent  odor  or  bread  that  is  bitter 
or  su-.;;tish,  or  baked  from  sprouted  grain. 

Ail  those  working  in  bakeries  are  first  given  a  medical  checkup# 
Th»y  v-z  examined  every  six  mouths  as  possible  carriers  of  bacilli  or 
worms  as  part  of  the  clinical  checkup#  All  those  showing  symptoms  of 
intestinal  or  venereal  diseases,  pyodermas,  open  forms  of  tuberculosis, 
or  other  infectious  diseases  arc  immediately  removed  from  their  Jobsu 
No  cm  who  has  recovered  from  an  acute  intestinal  infection  may  work 
in  a  bekery  until  he  has  been  found  to  be  free  of  bacilli#  The  feldsher 
attached  to  a  bakery  must  strictly  enforce  the  regulations  on  personal 
hygiene  for  all  bakers  end  helpers.  Bakers  must  shower  daily  and  change 
tneir  working  clothes  at  least  twice  a  week.  Weekly  medical  checkups 
are  a  necessity. 

Improving  the  quality  of  bread.  Bread  is  a  staple  both  of  the 
civilian  and  the  army  diet.  In  the  latter  bread  provides  bh%  of  the 
daily  calories,  31%  of  the  protein,  6#  of  the  fat,  and  55#  cf  the 
carbohydrates.  In  addition,  it  supplies  1.2  ng  of  vitamin  about 
0.7  mg  of  riboflavin,  and  30  mg  of  vitamin  FP,  250  mg  of  calcium,  1,11x0 
ng  of  phosphorus,  and  16  mg  of  iron.  This  means  that  bread  takes  care 
cf  a  substantial  part  of  the  vitamin  Bj  and  PP  requirement  and  the 
daily  adult  needs  for  phosphorus  and  iron.  Bread  contains  little  fat 
(8#  of  the  daily  norm)  and  calcium  (25#  of  the  daily  norm).  It  lacks 
an  essential  axxino  acid  —  lysine  — .  and  vitamins  A,  C,  and  D.  Its 
vitamin  B2  content  (0.7  mg)  scarcely  covers  half  of  an  adult*s  daily 
requirement  (3  mg). 

V.  L,  Kretovich  suggests  that  the  food  value  of  bread  can  be 
enhanced  by:  (l)  raising  the  flour  yield  so  as  to  include  all  parts 
of  the  alcurone  layer  and  genu,  which  are  richest  in  minerals,  vitamins, 
and  proteins;  (2)  adding  bran,  to  the  top  grades  of  flour  after  first 


treating  them  to  increase  assimilability;  (3)  enriching  the  top  grades 
of  flour  'With  vitamins,  amino  acids,  and  minerals;  (b)  including  in 
flour  natural  substances  that  are  rich  in  minerals  and  proteins  (yeast, 
soy  flour,  oil  cakes,  cereal  germ,  powdered  skimmed  milk,  etc.). 

Bread  that  is  slow  to  get  stale.  Bread,  of  course,  begins  to 
get  stale^lO  to  li  hours  EKerlt  is  baked.  If  the  air  is  humid  and 
ventilation  poor,  bread  may  get  mouldy.  Veil  baked  bread  con  remain 
fresh  for  two  or  three  days  if  properly  kept* 

Bread  that  is  slow  to  get  stale  is  particularly  important  during 
war.  The  Soviet  Army  uses  three  ways  of  making  this  kind  of  bread: 

(1)  rye  or  rye -white  bread  that  can  keep  for  a  long  time  in  a  soft 
multilayer  wrapper;  (2)  canned  bread  from  top-quality  flour;  (3)  rye 
and  rye-white  bread  that  keeps  briefly  in  a  three-layer  wrapper. 

Long-lasting  rye  and  rye-white  bread  is  baked  in  the  usual  way 
from  leavened  dough  and  kept  20  to  2b  hours,  then  cut  into  slices  15 
to  20  mm  thick,  and  covered  with  five  layers  of  wrapping  material: 
wax  paper,  aluminum  foil,  two  layers  of  cellophane,  and  thick  wrapping 
paper.  The  folds  and  seams  of  the  wrappers  are  stuck  together  with 
a  glue  made  from  polyvinyl  alcohol*  The  bread  is  then  sterilized  for 
b.5  to  5  hours  at  100  to  110°  after  Which  it  is  dipped  in  melted 
paraffin  for  better  sealing  of  the  wrapper. 

The  moisture  content  and  acidity  of  sterilized  bread  must  not 
be  in  exc.'^s  of  1*752  aid  11°,  respectively  (10°  for  rye-white  bread). 
Sterilized  bread  can  be  kept  two  months  or  more.  If  wrapped 
in  moisture-proof  cellophane,  it  lasts  four  to  five  mouths. 

Slow-staling  bread  con  be  eaten  cold  or  freshened  up®  It  is 
freshened  in  hot-air  closets  at-  130  to  150°  for  1.5  to  2  hours. 

Tinned  bread  is  made  from  high-grade  flour*  The  cans  are  half 
filled  with  prepared  dough  weighing  bOO  g.  The  insides  are  first 
smeared  witv  vegetable  oil  or  covered  with  a  special  lacquer* 

After  the  duugh  has  riser,  to  occupy  8G$  of  the  space,  the  cans 
are  c-jv-.red  ,--r.d  rolled  by  machine,  Tlie  bread  is  baked  and  then 
sterilf.  ued  in  an  autoclave  under  a  pressure  of  about  2*5  atm.  The 
moisture  of  the  bread  is  bQSS,  porosity  65$. 

Tinned  bread  can  be  kept  fur  more  than  a  year.  It  is  eaten 
cold  or  fru'-hened  up  (heated  at  100  to  120°)*  The  tins  are  placed 
in  boiling  v’oter  for  20  minutes. 

As  soon  as  regular  rye  or  rye-white  bread  is  baked,  it  is 
placed  in  three-ply  paper  packages  which  are  first  laid  in  cardboard 
or  wooden  boxes.  The  openings  of  the  packages  capable  of  holding  six 
to  nine  loaves  are  hermetically  sealed.  The  boxes  are  piled  up  and 
covered  with  canvas  for  three  or  four  hours* 

Each  loaf  may  be  wrapped  individually  (when  hot)  in  three 
layers  of  paper,  the  openings  closed  with  paper  tape.  The  loaves 
thus  wrapped  are  again  placed  in  the  oven  for  60  or  65  minutes  more 
of  sterilization  at  110  to  115°, 
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Dread  that  is  si o’J  to  become  stale  is  extremely-  important  in  a 
modem  vex  because  it  is  protected  against  poison  gas,  radioactive  and 
bacterial  aerosols  by  ios  go./d  wrapping.  Dc ccn tan i nation  end  degasifi- 
caticn  of  the  bread  boxes  practically  eliminates  the  possibility  of 
infection*  When  there  is  a  danger  of  bacterial  or  radioactive  con¬ 
tamination,  the  wrappings  must  be  removed  veiy  cautiously* 

The  Effect  of  Ionizing  Radiation  on  Foodstuffs 

Ionizing  radiation  may  cause  more  or  less  profound  physico¬ 
chemical  changes  in  foodstuffs  depending  on  the  dose:  oxidation  and 
reduction,  disaggregation  of  high  molecular  compounds,  deamination  of 
nitrogenous  substances,  decortxoyiation,  polymerization  and  depolari¬ 
zation,  hydrogenation  and  dehydrogenation.  It  is  noteworthy  that  the 
biological  changes  observed  in  pure  foodstuffs  do  not  always  occur  in 
Cs*"*7lex  food  products  owing,  no  doubt,  to  the  protective  role  played 
by  various  cliemicai  substances  and  their  compounds. 

Induced  radioactivity  may  be  found  in  foods  as  a  result  of  neutron 
flux*  Neutrons  are  formed  in  an  atomic  blast  by  the  nuclei  of  the  charge 
mate  rial  (uranium  or  plutonium).  The  nuclei  of  certain  radioactive 
fragm  •  1.;  are  another  possible  source  of  neutrons. 

The  nuclei  of  all  the  atoms  of  the  substances  composing  foodstuffs 
are  capable  of  capturing  neutrons  and  forming  radioactive  isotopes 
possessing  beta  or  beta-gamma  activity.  Induced  activity  may  be  found 
inside  food  as  well  as  on  the  surface.  The  level  of  this  activity 
ordinarily  is  not  high  and  it  does  not  exceed  the  maximum  permissible 
hygienic  limits.  Eread  and,  ir>  particular,  salt  are  exceptions. 

Induced  radioactivity  presents  a  certain  danger  only  in  the 
first  feu  hours  after  an  atomic  explosion.  The  reason  is  that  arti¬ 
ficially  radioactive  isotopes  formed  by  the  neutron  flux  have  a  brief 
half-life  of  only  a  few  hours.  In  addition,  the  quantity  of  radio¬ 
active  isotopes  decreases  sharply  beyond  a  radius  of  1  km  (with  a 
nominal  atomic  bomb). 

It  is  well  known  that  alpha  and  beta  particles  are  disseminated 
in  the  air  for  short  distances.  Consequently,  when  an  atomic  bomb  or 
shell  explodes,  food  will  be  affected  by  the  neutrons  and  highly  pene¬ 
trating  gamma  rays.  It  is  very  important  for  the  hygienist  to  study 
the  effect  of  neutron  flux  and  gamma  radiation  on  all  hinds  of  food. 

Research  has  shown  that  gamma  irradiation  effects  rapid  changes 
in  fish,  meat,  and  animal  and  vegetable  fats,  slower  changes  in  flour. 

A  substantial  portion  of  the  army  rations  containing  meat,  fish, 
and  fats  uould  inevitably  be  changed  if  exposed  to  neutrons  and  gamma 
rays,  the  extent  varying  with  the  total  dose  of  gamma  radiation  and 
neutron  flux. 

Increased  acidity  of  f3t,  formation  of  peroxides,  and  accumulation 
of  ketones  and  aldehydes  are  observed  in  vegetable  and  animal  fats  after 
a  dose  of  3C0,C00  r.  Meat  and  fish  exhibit  a  shift  in  the  pH  of  an 
aqueous  extract  toward  the  alkaline  along  with  increased  amounts  of 
ammonia. 
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No  changes  have  been  noted  in  rye  and  wheat  flour  irradiated 
with  doses  of  i*50,COO,  700,000,  and  ?J>0,000  r. 

A  dose  of  100,000  r  causes  changes  in  the  vitenin  content  of  ' 
irradiated  potatoes,  sauerkraut,  carrots,  tomato  paste,  and  flour. 
Potatoes  and  sauerkraut  lose  15  to  3(#  of  their  vitamin  C.  Flour 
irradiated  with  a  dose  of  150,000  r  retains  only  half  of  its  vitamin 
Bj  (G.  K.  Yegiazarov),  Carotene  in  carrots  is  more  resistant  to 
irradiation. 

Irradiation  sometimes  alters  the  organoleptic  properties  of 
foodstuffs,  A  dose  of  1*50,000  r  changes  the  color  of  vegetable  and 
animal  fats.  A  disagreeable  odor  cones  from  meat  and  fish  after  a 
dose  of  950,000  r.  In  bouillon  made  from  meat  cubes  the  fat  thickens 
into  flakes. 

Research  has  shown  that  gamma  radiation  has  a  much  weaker  effect 
on  food  products  than  it  has  on  pure  foodstuffs  (carbohydrates,  proteins, 
fats).  It  is  a  fair  conclusion  that  the  former  possess  substances 
capable  of  blocking  active  atoms  and  radicals  farmed  by  high-energy 
radiation. 

Certain  irradiated  foodstuffs  (fats,  flour)  are  not  as  readily 
stored  as  in  their  non- irradiated  form.  A  month  after  sunflouer  oil 
is  irradiated  uith  a  dose  of  1*50,000  r,  the  acid  number  more  than 
doubles,  the  peroxide  numbers  more  than  quadruple.  The  gamma  rays 
evidently  destroy  some  constituents  of  fat  (mainly  the  tocopherols). 

Changes  observed  in  stored  flour  are  caused  by  fat  hydrolysis. 

Changes  in  the  quality  of  irradiated  foods  determined  experi¬ 
mentally  must  by  hyg  icnically  investigated  and  organoleptically  appraised 
before  they  are  supplied  to  the  troops. 

■  The  need  of  systematic  observation  and  laboratory  control  of  the 
condition  and  quality  of  foods  irradiated  at  the  time  of  an  atomic  blast 
is  also  quite  apparent.  These  foods  must  be  stored  away  from  non- 
irradlatcd  foods  and  supplied  to  the  troops  first  (with  mandatory 
laboratory  control). 

In  a  war  there  Is  also  the  possibility  of  cattle  becoming  con¬ 
taminated  by  radioactive  substances  when  they  pass  through  a  contaminated 
zone.  Aerosol  contamination  is  another  danger  if  the  herd  Is  covered 
with  a  radioactive  cloud.  The  animals  may  also  become  contaminated  by 
eating  grass,  hay  or  other  fodder  containing  radioactive  fallout  or  by 
drinking  water  from  contaminated  sources. 

In  all, such  cases  the  question  of  whether  the  animals  can  be  used 
for  meat  will  have  to  be  answered  after  consultation  with  medical 
personnel  following  monitoring.  Meat  obtained  from  cattle  that  have 
been  in  a  contaminated  area  must  be  monitored*  The  hides  of  contaminated 
animals  are  not  processed  until  radiation  activity  has  been,  brought  down 
to  permissible  limits.  Hides. heavily  contaminated  by  long-lived  radio¬ 
active  substances  are  destroyed. 

The  extent  to  which  foods  may  be  contaminated  by  radioactive  sub¬ 
stances  varies  with  the  nature  of  the  items  and  the  way  they  are  wrapped. 
The  wrapping  of  foods  not  protected  in  shelters  will  almost  certainly  be 
tom  and  the  contents  contaminated. 
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Contamination  by  radioactive  dust  or  fallout  of  radioactive 
precipitation  is  especially  dangerous.  Food  can  become  contaminated 
while  it  is  being  transported  tlirough  a  contaminated  area  unless 
packed  in  hermetically  sealed,  dust-  and  moisture-proof  containers. 

All  food  contaminated  by  radioactive  dust  or  precipitation, 
especially  after  fallout  of  combat  radioactive  substances,  must  be 
given  a  careful  radiological  check.  If  the  level  of  contamination 
exceeds  permissible  limits  and  decontamination  fails  to  produce  the 
e:;pectcd  results,  the  food  is  stored  until  radioactivity  diminishes. 

Loose  cr  liquid  foods  may  be  used  only  after  they  arc  carefully  mixed 
with  ncn-contaminated  products.  The  activity  of  a  mixture  of  con¬ 
taminated  and  non-con  tan  i  na  ted  fat  products  must  not  exceed  permissible 
limits. 

Heat  radiation  produced  at  the  time  of  on  atomic  blast  3  las 
from  the  epicenter  of  a  nominal  boob  explosion  inflicts  Injuries  on 
animals  that  require  careful  treatment.  Animals  in  regions  close  to 
the  epicenter  will  undoubtedly  be  severely  burned.  Secondary  Injury 
will  be  inflicted  by  hot  fragments.  Cattle  can  be  expected  to  develop 
keloids 

Hell-wrapped  foods  are  not  likely  to  be  much  affected  by  the 
flash  since  the  high  temperature  doesn't  last  long  nor  does  it  penetrate 
deeply.  Foeds  stored  in  shelters  do  not  suffer  from  heat  radiation. 

Observations  made  in  Japan  led  to  the  discovery  that  thick  paper 
and  wood  are  ignited  by  heat  radiation  at  a  distance  of  3*5  km  fren  the 
epicenter.  There  is  little  doubt  that  heat  rays  will  incinerate  wooden 
and  paper  containers  of  food  unless  it  is  kept  in  underground  store¬ 
houses. 

Decontamination  of  Foods 

In  time  of  war  foods  may  be  safeguarded  from  radioactive  con¬ 
tamination  by:  (1)  storage  in  underground  areas  with  secure  celling 
and  hermetically  sealed  entrance  impervious  to  radioactive  aerosols; 

(2)  airtight,  moisture-  and  dust-proof  wrapping  of  the  items;  (3)  cover¬ 
ing  then  durir.  j  transportation  with  canvas  or  using  covered  trucks. 
Canvas  placed  over  foods  is  helpful  in  preventing  radioactive  con¬ 
tamination  whenever  they  have  to  be  shipped  or  stored  (except  in  well 
equipped  warehouses). 

The  best  way  to  protect  food  from  radioactive  contamination  is 
to  use  glass  or  metal  containers.  Various  kinds  of  plastic  containers 
are  also  effective.  Burlap  is  the  worst  kind  of  material  to  use.  How¬ 
ever,  it  is  fairly  satisfactory  for  dry  items  if  used  in  double  layers 
with  polyethylene  in  between.  Wooden  boxes  should  be  lined  with  wax 
paper,  cellophane,  or  polyethylene. 

Foods  exposed  to  radioactive  substances  are  divided  into  four 
groups  depending  on  the  degree  of  activity:  {1)  non-contominated; 

(2)  contaminated  below  the  permissible  level;  (3)  contaminated  above 


Foods  racy  be  conveniently  divided  into  four  groups  depending  on 
the  extent  of  contaminations  (l)  strongly'  contaminated  by  liquid  gas; 
(2)  moderately  or  slightly  contaminated;  (3)  exposed  to  vaporous  gases; 
(h)  suspected  of  contamination. 

The  first  group  is  destroyed,  the  second  degassed,  the  third 
aerated.  Laboratory  tests  indicate  whether  the  fourth  group  is  to  be 
treated. 

The  depth  of  gas  penetration  is  taken  into  consideration  when 
determining  the  degree  of  contamination.  Liquid  gas  is  known  to 
penetrate  grain  and  greats  to  a  depth  of  5  cm,  but  flour  only  to  2  cm. 
Gas  goes  twice  as  deep  in  burlap.  Solid  fats  and  oils  are  contaminated 
to  a  depth  of  3  cm,  meat  1.5  to  2  cm.  Food  in  glass,  tin,  or  plastic 
containers  can  be  regarded  as  safe.  Wax  paper,  cellophane,  and  thick 
paper  are  quite  effective  in  protecting  food  from  gas  contamination. 

In  a  war  the  main  attention  is  focussed  on  safeguarding  food 
from  gas  contamination.  This  requires  the  construction  of  airtight 
shelters  and  covering  the  fcod  with  two  layers  of  canvas.  Special 
transportation  facilities  equipped  with  canvas  are  used  for  shipping 
the  food.  The  food  is  packed  in  boxes  lined  uith  at  least  two  layers 
of  thick  paper.  Items  in  burlap  bags,  in  storage  or  in  transit,  are 
kept  under  canvas.  Field  kitchens  are  placed  under  sheds  or  in  earth 
shelters  while  thermos  bottles  are  covered  with  canvas  or  thick  paper. 

The  complex  problems  involved  in  safeguarding  and  degassing 
food  requires  a  well  organized  gas  detection  system  to  determine  the 
kind  of  gas  used  end  extent  of  contamination  of  an  item  as  well  as  to 
cheek  on  the  completeness  of  degasification.  Gas  may  be  detected  in 
the  field  with  the  aid  of  special  equipment  or  in  laboratories  to  which 
samples  of  food  are  sent. 

Cattle  passing  through  a  contaminated  area  may  become  affected 
in  the  legs  and  respiratory  and  digestive  organs.  Their  whole  system 
nay  become  affected  If  they  eat  contaminated  loader.  The  animals  then 
have  to  be  degassed.  After  slaughter  the  most  contaminated  parts  of 
the  carcass  (legs,  lungs,  stomach,  and  intestine)  are  destroyed.  The 
hide  may  be  used  after  it  is  degassed.  The  meat  is  tested  before  use. 

Animals  may  not  be  slaughtered  if  their  temperature  is  elevated 
because  it  indicates  serious  gas  injury. 

Food  Poisoning 

There  are  two  types  of  food  poisoning:  (1)  food  toxinfections 
and  (2)  food  intoxications  (chemical  and  bacterial  -  botulism,  staphyl¬ 
ococcal  intoxications). 

Food  Toxinfections.  These  include  diseases  marked  by  swift  on¬ 
set  of  temporary  infections,  with  sharply  pronounced  symptoms  of- 
intoxi  cation.  They  are  caused  by  microorganisms  of  the  paratyphoid 
group,  the  commonest  being  Salmonella  entcritidis,  Salmonella  typhi 
murium  (Breslau),  and  Salmonella  cholerac  suis  tsuipcstifer). 
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Sometimes  varieties  cf  Bacillus  coli  and  the  yv.ra  ceii  (Morgan's 
bacillus)  sad  others  ere  the  causa  tive  "agents,  There  lava  Zuen  eases 
of  fec-ii  toxinfections  caused  by  S^ahylococcus,  Strartococcu;,  Proteus, 

Pr-.e  1  llv.s  dysenterina  (Sonne-Xruss  vjpe)* 

The  causative  agents  of  toxinfections  are  not  very  pathogenic  unless 
they  enter  the  body  in  considerable  rubbers.  Passing  into  the  blood 
tarcuyn  the  lymphatic  system,  microorganisms  of  the  paratyphoid  group 
produce  a  bacteremia  of  short  duration.  An  endotoxin  is  liberated  uith 
destruction  of  the  sal* ocnellas  in  the  blood  or  intestine  (A.  V.  Keys ler) . 

Until  comparatively  recently  uany  physicians  and  microbiologists 
hold  that  salmenellas  elaborated  a  heat-resistant  toxin  in  cooked  and 
uncocked  food.  This  vie*;  has  now  been  totally  abandoned.  Experiments 
on  monkeys  and  human  volunteers  have  shown  that  properly  heated  food 
cannot  cause  tcxinfeeiicns. 

Statistics  on  food  pcisonings  indicate  that  most  of  them  are 
caused  by  neat  and  meat  predicts,  liver  and  cooked  sausage,  and  enrned 
fish  in  oil,  in  this  order  of  frequency.  Perishable  items  like  leu 
quality  liver  and  cooked  sausage  arc  particularly  dangerous.  Poorly 
urapprd,  they  do  net  withstand  boiling  at  £0°.  The  water  temperature 
then  da-ops  to  ?0°  and  the  focxl  fails  to  become  disinfected*. 

In  recent  years  a  ir-anber  of  cases  of  food  poisoning  caused  by 
conn*;-.'  fish  in  oil  (codfish  arid  herring)  have  ccme  to  light  ir.  Which 
the  staphylococci  survived  even  alter  U0C  of  heat  due  to  poor  heat 
conductivity  of  the  oil.  Such  fish  should  be  sterilized  at  a  tempera¬ 
ture  of  about  120°  for  60  minutes.  An  important  preventive  measure  is 
strict  liyglenic  control  of  the  oil  tanks  and  pipes  because  the  staphylococci 
can  live  and  multiply  in  oil.  . 

Toxinfections  among  soldiers  are  generally  caused  by  foods  of 
animal  origin,  chiefly  meat  and  fish.  Milk  product;  and  eggs  arc  usually 
innocuous  in  this  respect. 

Kc  C-r  Petrovskiy*s  data  or.  the  causes  cf  toxinfections  (us  £) 
during  the  four  years  of  World  War  II  are  presented  in  Table  27. 

TABLE  27 


Cause  of  toxinfection 


Heat,  meat  products,  meat  dishes 
Fish,  fish  products,  fish  dishes 


Years  of  the  war 

First 

Second 

Third 

Fourth 

h$.$ 

U3.$ 

16.6 

$7.8 

27.2 

17.h 

18,0 

21.1 

27.3 

39.1 

3$.h 

21.1 

It  is  evident  from  the  table  that  meat  rad  meat  dishes  were  the 
cause  of  approximately  $Of>  of  the  cases  of  food  toxinfection;  fish  and 
fish  dishes  accounted  for  about  2d?  of  the  poisonings. 

Since  the  main  cause  of  toxinfections  is  meat  and  meat  products, 
cany  physicians  have  came  to  call  the  causative  agents  "meat  poisoners .® 
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The  most  favorable  conditions  for  the  y  rO»*th  of  these  agents  are 
found  in  foods  made  from  neat  and  fish  stuffing,  which  are  characterized 
by  high  moisture  content,  low  concentration  of  hydrogen  ions,  and  low 
salt  content* 

mtravltal  contamination  of  animals  is  to  be  distinguished  from 
posthumous  infection  of  meat  or  meat  products.  In  either  case  lax 
sanitary  inspection  may  lead  to  abundant  seeding  of  the  cooked  food 
and  infection  of  the  consumers.  A  very  common  source  of  toxinfection 
is  the  meat  obtained  from  the  forced  slaughter  of  animals.  The  meat 
of  animals  that  were  sick  before  slaughter  is  usually  infected  with 
salmonellas  and  requires  extremely  careful  heat  treatment. 

Posthumous  infection  by  salmonellas  and  other  microorganisms 
occurs  while  foods  are  transported,  stored,  or  processed.  According 
to  A.  V*  Reysler,  this  is  due  to  direct  contact  of  the  meat  and  meat 
products  with  infected  equipment,  containers,  hides  and  wool  of  sick 
animals.  Man  is  occasionally  a  cause  of  toxinfection,  although 
salmonella  carriers  are  extremely  rare.  Rodents  carrying  S.  typhi 
murium  are  another  source  of  infection.  “ 

Under  favorable  temperature  conditions  microorganisms  quickly 
multiply  in  cooked  and  uncooked  foods.  Cooked  food  is  disinfected 
by  proper  heat  treatment.  However,  if  cooked  food  that  is  not  boiled 
again  or  browned  becomes  contaminated,  there  is  a  serious  danger  of 
its  causing  a  toxinfection.  To  prevent  raw  foodstuffs  from  coming 
into  contact  with  cooked  items,  meat  and  fish  must  be  cut  up  and 
stored’  in  &  different  place  from  where  cooked  dishes  are  prepared 
and  kept. 

Toxinfections  may  be  caused  by  milk  and  some  milk  products, 
ice  cream  and  the  mixtures  used  tp  prepare  it,  gelatin,  jellied  meat 
and  fish  dishes,  meat  pies,  and  liver  sausage.  These  are  all  good 
nutrient  media  for  salmonellas  and  other  microflora  that  cause  tox- 
infections.  It  is  well  to  remember  that  infected  foods  do  not  differ 
in  taste  or  appearance  from  healthy  foods. 

The  simplest  and  most  effective  method  of  preventing  toxin¬ 
fections  among  the  troops  is  proper  heat  treatment  of  meat  and  fish 
dishes  and  storing  them  in  such  a  way  that  they  do  not  come  into  con¬ 
tact  with  raw  and  semi-prepared  foods.  Cooked  food  must  not  be  kept 
in  a  warn  place.  Breakfast  and  dinner  must  be  so  planned  that  cooked 
food  doesn*t  remain  in  the  kitchen  more  than  two  hours.  If  they  have 
to  be  kept  longer  than  that,  they  should  be  placed  in  a  refrigerator. 
Before  serving,  soup  should  be  brought  to  a  boil  and  meat  dishes  care¬ 
fully  warmed  up. 

According  to  A.  V.  Reysler,  microbes  of  the  paratyphoid  group 
in  bouillon  and  milk  are  completely  destroyed  at  60°  only  after  an  hour. 
They  die  within  five  minutes  at  70®.  That  is  why  soup  brought  to  a  boil 
is  safe.  Iieat  or  fish  is  not  usually  heated  so  long-  The  short  time 
it  takes  to  brown  meats  and  the  low  heat  conductivity  of  meat  and  fish 
dishes  explain  why  toxinfections  are  caused  by  stuffing,  roasts,  stews, 
etc. 
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Duck  and  goose  eggs  nsy  be  infected- by  bacteria  of  the  salmonella 
group..  These  microcrgnnisms.have  been  found  in  the  intestine,  g?ll 
bladder,  liver,  and  evarian  follicles  of  watzrfoui.  In  case  cf  decreased 
resistance  the  oicroornar.is.n3  nay  enter  the  hematopoietic  systci  and 
infect  the  teat  and  eggs  of  the  fowl.  Restaurants  arc  therefore  for¬ 
bidden  to  serve  cream  pastries  made  with  duck  end  goose  eggs,  ir.c  cream, 
ana  nayormsi.se.  Only  hardbcil'ed  eggs  may  be  used.  The  tine  for  boiling 
is  8  minutes  for  duck  eggs  and  10  minutes  fer  goose  eggs  (the  time  is 
reckoned  from  the  start  of  boiling).  Duck  and  goose  eggs  are  used  in 
baking  bread  and  the  like. 

During  World  War  II  there  were  fewer  cases  of  food  poisoning  at 
the  front  than  before  the  war.  Taking  the  number  of  outbreaks  in  29liO 
as  ICO,  there  were  L5  during  the  first  year  of  the  war.  Subsequently, 
the  number  of  tox infections  rose  somewhat,  hit  it  never  exceeded  6 <£, 

This  marked  drop  in  food  poisorings  of  bacterial  origin  was  due  to  the 
special  arrangements  made  in  connection  with  the  distribution  and 
preparation  of  food  in  the  field.  The  soldiers  received  cooked  food 
from  field  kitchens  in  which,  with  few  exceptions,  it  was  impossible 
to  make  fish  and  neat  stuffings,  roasts,  and  stews.  Small  bits  of  meat 
and  fioh  were  used  to  prepare  liquid  and  semi-liquid  dishes  requiring 
proS.-.^ed  cooking.  Portions  of  meat  no  more  than  10  cm  thick  and 
weighing  less  than  0,25  kg  were  placed  in  the  kettles.  Equally 
important,  after  they  ware  cooked  the  meat  and  fish  were  not  usually 
heated  again  (except  When  sliced).  The  food  was  not  kept  around  very 
long;  the  preparation  was  sc  organized  that  it  could  be  promptly  passed 
cut  to  the  soldiers.  When  the  combat  situation  made  this  impossible, 
the  cooked  food  was  kept  in  a  cool  place. . 

The  sharp  decrease  in  toxinfections  at  the  front  was  also  due 
in  part  to  the  extensive  use  of  canned  meats  fer  soups  and  other  dishes. 
During  the  four  years  of  the  war  there  wasn't  a  single  case  of  food 
poisoning  attributable  to  canned  meat.  Kore over,  most  of  the  seat 
products  were  delivered  to  the  front  frozen  or  chilled.  Another 
major  factor  was  the  work  of  array  doctors,  army  sanitary  inspectors, 
ana  front  sanitary  inspectors  who  worked  In  close  cooperation  with 
the  quartermaster  corps. 

An  analysis  of  the  data  on  food  poisonings  is-  essential  if 
preventive  measures  are  to  be  soundly  organized  in  the  rear.  According 
to  K.  S.  Petrovskiy,  the  causes  of  food  toxinfections  as  derived  from 
official  reports  are  as  follows s 

1.  Lengthy  and  Improper  storage  of  cooked  food  58£ 

2.  Food  products  of  low  quality  11$ 

3.  Insufficient  heat  treatment  of  food  products  % 

V  Ih-decermined  causes  1% 

Ttas,  the  main  cause  of  food  poisonings  cf  bacterial  origin  was 

improper  (prolonged)  storage  of  cooked  food.  These  cases  usually  occurred 
in  kitchens  and  mess  halls  that  were  overloaded  (two  or  three  shifts). 

An  investigation  of  the  outbreaks  showed  that  cooked  dishes  were  sometimes 
kept  four  to  six  hours  before  they  were  served.  Toxinfections  were 
generally  caused  by  meat  and  fish  dishes. 
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Throughout  the  war  there  wasn't  a  single  case  of  foexi  poisoning 
resulting  from  serving  freshly  prepared  food.  It  was  found  that 
properly  heated  neat  (2.5  to  3  hours  of  cooking)  was  an  effective 
preventive  of  bacfccria-caused  poisoning « 

Properly  cooked  food  cannot  cause  poisoning  unless  there  is 
secondary  contamination  from  being  kept  in  the  kitchen  a  long  tine. 

Should  this  be  necessary,  coups  and  neats  oust  be  reheated  before 
serving. 

Staphylococcal  Intoxications.  Professor  P.  M.  Lashchcnkov  dis¬ 
covered  in  1695  that  food  poisoning  nay  be  caused  by  pyogenic  staphyl¬ 
ococci.  Further  research  here  and  abroad  showed  that  staphylococci 
produce  an  enterotoxin  capable  of  causing  the  characteristic  symptoms 
of  intoxication.  Weakness  sets  in  within  two  cr  three  hours.  All  the 
sufferers  become  dizzy,  have  diarrhea,  3055  vomit.  Body  temperature, 
as  a  rule,  is  not  elevated* 

Sources  of  poisoning  are  cheese,  pastry,  creamed  pic,  and  tinned 
fish  in  oil  (sprats,  codfish). 

In  Hay  19^5  there  were  three  outbreaks  of  staphylococcal  infection 
in  an  American  arny  hospital  in  Oxford.  The  cause  was  a  mixture  of 
powdered  milk,  powdered  egg,  starch,  and  sugar  intended  for  ice  cream. 
About  6CO  men  suffered  during  the  second  outbreak. 

In  19ii6  there  was  a  mass  poisoning  in  the  American  army  due  to 
a  pudding.  Some  U,C00  soldiers  were  affected  (Boyer), 

In  studying  enterotoxlc  staphylococcal  strains  A.  'I.  Stolmakov 
discovered  that  an  enterotoxin  is  formed  in  potato  soup  within  five 
:  hours  at  a  temperature  of  1?  or  20°.  When  the  temperature  was  raised 
to  35  to  37°,  the  time  it  took  to  form  the  toxin  fell  to  four  hours. 

It  took  18  days  when  the  temperature  was  reduced  to  5  or  6°. 

Enterotoxin  is  formed  in  porridge  at  19  or  20°  within  eight- 
hours,  at  35  or  37°  within  four  hours,  at  5  or  6°  within  eighteen 
days.  The  same  is  more  or  less  true  of  milk. 

The  same  data  indicate  that  heating  the  filtrate  containing 
the  enterotoxin  to  96  to  98°  does  not  destroy  it  even  after  1.5  hours. 
Food  products  infected  with  enterotoxlc  staphylococcal  strains  have 
caused  staphylococcic  intoxication  in  animals  after  an  hour  of  heating 
at  96  to  98°.  Two  hours  of  heating  at  the  same  temperature  apparently 
destroy  the  enterotoxin. 

Stolmakov's  research  has  shown  that  outbreaks  of  staphylococcal 
intoxications  may  have  been  caused  by  the  insemination  of  cooked  and 
uncooked  food  by  persons  working  in  kitchens  and  mess  halls.  The  mucous 
membranes  of  the  mouth  and  nose  are  a  breeding  place  of  staphylococcal 
enterotoxlc  strains.  Pyodermas  among  workers  in  fooo  enterprises 
increase  the  number  of  staphylococcus  carriers  and  the  frequency  with 
which  the  microorganisms  arc  found  on  the  skin  of  hands.  The  need  of 
strict  medical  examination  of  personnel  working  in  kitchens  and  mess 
halls  is  obvious.  Personal  hygiene  and  sanitary  inspection  of  food  areas 
arc  important  preventive  measures. 
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Ucrld  War  II  outbreaks  of  staphylococcal  intoxications  in  hospitals 
lor  slightly  wounded  and  convuioscsnt  soldiers  were  generally  due  to  the 
convalescents*  being  drawn  into  working  in  the  kitchen.  In  military 
units  there  were  no  food  Intoxications  of  stap'nyiococcal  etiology 
throughout  the  war. 

%  Since  the  enterotoxin  accunuiat.es  even  at  room  temperature  (18 
to  20cj ,  cooked  and  uncocked  food  must  be  stored  at  temperatures  that 
prevent  the  stapliyloccccus  from  multiplying  (2  to  h?). 

RotuHsnic  The  prevalence  of  Cl.-  botullnium  evatyuhere  (in  the 
sell,  manure,  excrement  of  animals,  irulciTana  vegetables,  fish)  and  the 
high  toxigenicity  of  the  microbe  testify  to  the  importance  of  botulism. 

Five  varieties  of  causative  agent  have  now  been  distinguished: 

A,  3,  C,  D,  and  S,  Type  A  is  more  common  Jr.  America,  type  B  in  Europe. 

1  y>*  A  and  type  B  bacilli  pl^'  a  fundamental  role  in  human  pathology. 

Type  E  is  very  rare,  white  types  C  and  D  arc  not  isolated  from  mar.. 

It  is  well  know  that  C.  bctulinuia  forms  spores  that  are  highly 
resistant  to  heat  (at  1C-C°  -  six  hours)".'  The  causative  agent  of 
botulism  produces  a  toxin  capable  of  surviving  in  fcod  unchanged  fer  a 
long  tine.  The  toxin  forms  during  the  growth  of  spores  under  anaerobic 
condi  ti?ns  usually  in  items  where  oxygen  cannot  enter  (conned  foods, 
sws.’J,  cartilyg  Incus  fish).  This  docs  not  happen,  however,  at 
tv’jipr.  ■:  ;turcs  fccbru  20°, 

The  toxin  cf  Cl,_botdi.f.nurn  is  the  most  potent  of  all  known 
bacterial  toxins  in  its  poisonous  effect  on  man  and  animals.  As  little 
as  0-0001  ng  can  kill  a  guinea  pig.  It  cannot  be  destroyed  in  the 
gastrointestinal  tract  by  the  digestive  juices  and  is  exceptionally 
thermostable.  In  Van  Ermenger^s  experiments  the  toxin  of  European 
strains  of  the  bacillus  was  destroyed  at  100°  within  a  few  minutes, 
at  30°  within  50  minutes,  and  at  £8°  within  3  hours.  Other  data 
indicate  that  it  is  destroyed  at  70  to  73°  within  30  minutes. 

Its  effect  is  intensified  in  an  arid  medium  (pH  of  3  to  E); 
it  loses  almost  50 %  of  its  toxicity  in  an  alkaline  medium  (pH  of  7 
to  8),  according  to  K.  I.  Matveyev. 

'A  high  HaCI  concentration  (about  16 %)  does  not  destroy  the 

toxin. 

The  usual  source  of  poisoning  is  food  favorable  to  the  develop¬ 
ment  of  the  bacillus,  e.g.,  various  kinds  of  cartilaginous  fish  (sturgeon). 
There  have  been  cases  of  botulism  arising  from  the  consumption  of  herring, 
salmon,  smoked  bream  (A.  V.  Reysler),  and,  more  rarely,  ham.  Canned 
fcoris  are  safe  due  to  rigid  state  control  of  the  packing  process. 

Abroad,  judging  by  the  literature,  botulism  is  caused  by  canned  meats 
and  fish,  saus:gc,fish,  and  cheese. 

The  botuiinus  toxin  is  a  neurotropic  poison.  It  is  quickly 
absorbed  after  entering  the  stomach  where  It  paralyzes  motor  activity. 

It  causes  paralysis  or  paresis  of  the  eye,  throat,  and  other  muscles. 

Death  fellows  bulbar  paralysis,  paresis  cf  the  vagus  nerve,  and  involve¬ 
ment  of  the  cardiac  ganglia. 


The  symptoms  of  poisoning  appear  within  2  to  12  hours,  sometimes 
6  or  6  days  later.  The  sufferers  complain  of  pains  in  the  stomach, 
constipation,  and  double  vision.  An  examination  reveals  dilation  of  the 
pupils,  sluggish  reaction  to  light,  strobisa,  blepharoptosis,  paresis  of 
accomodation,  paresis  of  the  pharyngeal  muscles  and  soft  palate.  The 
patients  e:g:ericnce  thirst,  but  the  attempt  to  slake  it  causes  them  to 
cough  because  liquids  get  into  the  nose  and  throat.  The  pulse  is  slew 
at  first,  but  then  speeds  upj  arterial  pressure  drops.  Body  temperature 
is  low  (below  normal).  Aspiration  bronchopneumonia  is  common. 

In  his  monograph  Botulism  Matveyev  cites  data  revealing  that 
everyone  who  eats  food  containing  the  botulinus  toxin  will  come  down 
with  the  disease.  The  ruin  symptoms  are  weakening  of  vision,  impair¬ 
ment  of  accomodation,  diplopia,  dryness  of  the  mucous  membranes  of  the 
nose  end  throat,  hoarseness  followed  by  aphonia,  increased  pulse  rate, 
occasionally  diarrhea  and  vomiting.  Body  temperature  is  normal  or 
below. 

The  incubation  period  varies  from  9  to  10  hours  to  3  days  or 
more.  Death  may  occur  any  time  from  2ii  hours  to  10  days.  •  Recovery 
takes  2  to  it  months.  The  mortality  rate  ranges  from  \6%  (Germany)  to 
66%  (United  States).  The  latest  outbreaks  of  botulism  in  the  United 
States  resulted  in  82%  mortality  (Rosefcury  and  others). 

The  clinical  diagnosis  may  be  confirmed  by  injecting  white  mice 
intrape ri toneally  with  the  citratod  blood  of  the  patient,  water  from 
a  gastric  lavage,  or  an  emulsion  of  fecal  material.  Feeding  the 
animals  with  sense  of  the  suspect  food  is  a  very  important  diagnostic 
aid. 

The  patient  is  given  a  gastric  lavage  with  a  %  solution  of  soda 
and  then  injected  intravenously  with  20  ml  of  polyvalent  serum.  Olive 
oil  is  introduced  into  the  stomach.  Enemas  are  indicated.  Adrenalin 
and  strychnine  are  injected  intramuscularly. 

The  most  effective  way  of  preventing  botulism  is  to  maintain 
rigid  sanitary  control  over  the  food  packing  industry.  Foods  must  be 
chilled  during  pickling.  It  is  particularly  important  to  chill  before 
and  after  pickling  those  meat  and  fish  products  which  are  eaten  raw. 

Any  fish  or  meat  with  signs  of  a  purulent  deposit  must,  if  intended  to 
■be  eaten  rau,  be  regarded  as  dangerous.  Tinned  foods  are  to  be  rejected 
if  they  appear  to  be  swollen.  Adequate  heat  is  the  only  practicable 
way  of  destroying  the  toxin  and  disinfecting  doubtful  items. 

In  a  future  war  the  enemy  may  employ  bacteriological  weapons, 
particularly  Cl,  botulinua  or  Its  toxin  to  contaminate  food  being 
prepared  or  in  storage.  This  would  be  the  work  of  sab:teurs,  The 
possibilities  arc  very  limited,  however,  in  food  plants  with  mechanized 
production  facilities. 

The  potential  military  use  of  botulinus  toxin  —  one  of  the  most 
lethal  of  poisons  —  is  looked  at  differently  in  foreign  literature. 

The  minimum  lethal  dose  of  the  toxin  for  man  uhen  taken  orally 
is  still  unknown.  There  are  rough  estimates  derived  from  experimentation 
on  animals.  According  to  T.  Rosebury  and  co-workers,  the  minimum  lethal 
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dtsj  fur  nice  (injected  subc-Xsncously)  is  2-10~?  g  per  kg  of  body 
Height*  Accordingly,  the  tninirjn  lethal  dose  for  man  has  been  de-term  tried 
to  be  2c  10“-'  g. 

Kcyer  ,ar.d  Eddy  describe  a  fatal  case  of  poisoning  by  cheese  con¬ 
taining  the  toxin.  The  patient  ate  70  g  of  a  piece  of  cheese  neighing 
200  gc  After  tire  remaining  130  g  wem  titrated,  it  was  found  that  each 
gran  contained  50  lethal  (mouse)  doses  of  the  tcedn.  Consequently,  the 
70  q  consumed  contained  70  x  50  *  3,500  letlial  doses.  The  patient 
ik  Ighcd  110  Iccj  „  Tnis  means  that  there  were  approx  irately  30  lethal 
(3,500;110  32)  doses  (for  mice)  per  kg  of  weight. 

Therefore,  the  letlial  dose  for  a  man  of  average  weight  (7C  to  80 
kg)  is  equivalent  to  2,500  mouse  descs. 

Deck  and  ’.'cod  discovered  that  tlie  lethal  dose  for  monkeys,  when 
the  toxin  was  taken  orally,  vws  less  than  the  equivalent  established  for 
nice  injected  intrapcritsncally.  Thus,  the  minimum  lethal  dose  ibr  man 
may  be  considered  to  be  determined.  A  graphic  idea  of  t]:e  potency  of 
the  toxin  is  given  by  Dixon,  who  has  noted  that  serious  injury  or 
oca tli  may  result  from  simply  tastimg  -  without  swallowing  —  contaminated 
food.  The  reason  is  that  the  toxin  is  very  easily  and  rapidly  absorbed 
in  the  mouth. 

It  is  highly  significant  that  the  toxin  is  not  affected  by  the 
digestive  juices,  which  explains  why  it  can  act  through  the  gastro¬ 
intestinal  tract.  It  is  fairly  thermostable,  some  10  minutes  of  heat 
at  73°  or  6  minutes  at  80°  being  required  to  destroy  it.  If  the  toxin 
is  present  in  food  of  low  heat  conductivity,  the  heating  time  and 
temperature  must  be  increased. 

Botulinus  toxin  does  not  spoil  when  kept  on  ice  and  in  a  dark 
place.  It  can  withstand  room  temperature  for  several  months.  It  is 
very  tolerant  of  low  temperatures  as  well  as  of  alternate  freezing  and 
thawing. 

In  the  event  cf  war  it  would  be  important  not  only  to  mala:  a 
timely  ana  correct  diagnosis  of  poisoning  by  the  toxin,  but  also  to 
detect  it  in  raw  and  cooked  foods.  Tests  on  white  mice  and  guinea 
pigs  arc  used  for  this  purpose.  Blunberger  and  Gross  recommend  injecting 
guinea  pigs  intraperi  tonealiy  with  .2  to  5  ml  of  the  serum  of  a  patient 
to  confirm  the  clinical  diagnosis.  If  the  toxin  is  present  in  the  serum, 
the  animals  exhibit  characteristic  salivation;  paralysis  sets  in  within 
2li  to  a8  hours. 

Vaccination  uith  antibotulinus  toxin  is  a  specific  prophylactic 
measure.  Treatment  includes  the  use  of  a  polyvalent  or  bivalent  (A 
and  E)  serum. 

American  army  bacteriologists  concede  that  the  causative  agents 
of  tularemia,  brucellosis,  and  malignant  anthrax  could  be  used  for 
military  objectives.  However,  they  all  stress  the  unreliability  of 
this  group  of  agents  for  contaminating  cooked  and  uncooked  foods.  In 
‘j  the  opinion  of  T.  Rosebury  and  his  co-workers,  infecting  rats  and  insect 
?;  vectors  and,  possible,  the  air  is  likely  to  be  more  effective. 
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The  causative  agents  of  intestinal  infections  night  also  be 
employed*  but  it  is  recognized  that  control  measures  are  well  developed. 

Ecverthelcss,  we  must  keep  in  mind  the  possibility  of  the  enemy^s 

availing  himself  of  these  agents  to  complicate  the  task  of  feeding  ; 

our  troops. 

Doctors  should  give  serious  consideration  to  J.  Thayer ls  opinion 
regarding  the  possibility  of  causing  diseases  among  animals  scheduled 
for  slaughter  by  infecting  the  fodder*  manure*  and  gear.  Hi  Id  animals 
could  conceivably  be  used  to  infect  domestic  animals. 

In  the  event  of  war  we  trill  have  to  expect  a  substantial  increase 
in  the  number  of  gastric  infections  and  make  our  preparations  accordingly.  ; 

Owing  to  the  threat  of  bacteriological  weapons*  areas  occupied  by 
the  troops  will  have  to  be  sanitized  by  destroying  dangerous  materials  jj 

or  rendering  then  harmless.  ..  i 

The  possible  use  of  rodents  as  carriers  of  the  causative  agents 
of  many  infectious  diseases  (plague,  tularemia,  etc.)  makes  it  urgent  t„ 
get  rid  of  all  refuse  likely  to  attract  these  animals  wherever  troops 
are  stationed  or  in  combat  zones  (trenches*  shelters). 

Preventive  Measures.  The  prevention  of  food  poisoning  is 
essentially  a  matter  of  eliminating  the  possibility  of  infection  of  ! 

both  cooked  and  uncooked  foods.  This  can  be  done  only  by  an  efficient  I 

system  of  medical  supervision  of  the  troops  and*  above  all*  by  veterinary  > 

inspection  of  the  slaughtering  cf  cattle,  cutting  up  of  the  carcasses,  j 

and  transporting  them  to  warehouses.  Warehouses  must  be  equipped  with  I 

refrigerators  to  store  perishable  items. 

Primary  contamination  of  meat  products  can  be  successfully  over¬ 
come  by  adequate  amounts  of  heat. 

It  is  particularly  important  in  army  kitchens  and  mess  halls  to 
implement  measures  aimed  at  preventing  the  development  of  pathogenic 
micrcflora  in  cooked  food.  The  latter  must  not  be  stored  at  temperatures 
between  30  and  50°.  Food  left  for  the  second  or  third  shift  must  be  kept 
in  the  cold  at  It  to  6°  or  heated  up  to  80°  or  more.  Food  should  not  be 
kept  about  any  longer  than  necessary. 

3efore  food  is  served*  it  must  be  reheated  (soup  has  to  be  brought 
to  a  boil). 

The  method  of  preparation  must  be  carefully  thought  out.  Raw 
and  cooked  neat  (fish)  arc  always  stored  separately,  heat  and  fish  \ 

products  are  brought  to  the  kitchen  only  in  the  quantity  actually  needed 
for  a  single  meal.  They  may  not  be  kept  about  for  any  length  of  time.  I 

A  model  plan  for  a  kitchen-mess  hall  is  shown  in  Figure  50. 

Ultraviolet  lamps  have  recently  come  into  use  in  restaurant!  to 
sterilize  work  surfaces.  According  to  Ze  A.  Ignatovich  and  Yc.  I. 

01enJyeva,  the  effect  of  sterilization  varies  with  the  material  irradi¬ 
ated,  type  of  microorganisms,  and  extent  of  seeding. 

In  irradiating  galvanized  iron  complete  sterilization  is  achieved 
within  10  to  20  seconds  if  they  have  been  seeded  with  non-spore  species 
and  within  1  to  3  minutes  if  mold  spores  are  present.  Wooden  work 
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surfaces  require  longer  sterilization;  8 &  of  the  microorganisms  die 
during  the  first  30  seconds;  complete  sterilisation  take?  1 5  minutes, 

Ar.  hcurfs  exposure  is  re^.iirJd  to  sterilize  wooden  surfaces  containing 
mold  spores.  If  Fsnhrrich  I  a  cell  end  Staphylococcus  are  present,  952 
of  tlKJ  raicroflcnTHics  oiT"with(n  30  seconds  on  a  clean  surface  and  only 
752  cn  a  dirty  surface. 

Sterilization  of  Dishes.  The  role  of  dishes  in  spreading  intestinal 
infections,  anginas.  Influenza,  and  other  diseases  has  been  experi¬ 
mentally  established-.  The  use  of  radioactive  isotoj-cs  (radioactive 
phosphorus  P-^)  has  led  to  the  discovery  of  ncu  facts  making  it  possible 
to  organize  on  a  sound  basis  the  process  of  cleaning,  washing,  and 
sterilising  dishes  and  to  devise  highly  effective  cleansing  agents. 

This  research  has  revealed  that  different  kinds  of  dishes  vary  in  the 
extent  tc.  uhich  they  nay  be  freed  from  microorganisms.  Earthen,  glass, 
and  stainless  steel  dishes  arc  more  easily  and  more  completely  sterilised 
by  ordinary  methods  of  washing  than  plastic  or  aluminum  dishes.  The 
hardest  to  remove  is  Staphylococcus  aureus,  the  easiest  Escherichia  cnli. 

I-Iany  investigators  state  that  the  fowels  used  for  very  dirty 
dishes  serve  to  carry  the  microorganisms  to  clean  dishes.  After  the 
plates  and  pans  are  wiped,  the  contamination  spreads  all  over  the  table- 
ware  The  fact  that  dish  towels  contain  a  good  deal  of  protein  and  fat 
makes  them  particularly  dangerous  because  the  microorganisms  Obtain  a 
protein-fat  defense. 

In  the  Soviet  Army  pans,  plates,  and  spoons  are  washed  in  three- 
section  tubs  installed  in  the  washing  area  of  the  mass  hall.  It  is 
recommended  that  a  spray  be  used  to  scald  the  washed  dishes.  A  special 
tuo-section  tub  is  used  to  wash  Jars  end  teapots.  In  the  first  section 
the  water  temperature  is  below  h5  to  >0°;  in  the  second  section  it  is 
over  60°.  Detergents  are  added  to  the  first  section  to  saponify  the 
fat:  1  to  22  solution  of  soda  ash,  0.5  to  12  caustic  soda  solution. 

Soap  must  be  used  on  aluminum  dishes  occause  aluminum  is  darkened  by 
an  alkali. 

It  is  well  worth  considering  the  tested  idea  of  A.  K.  Koshchcycv 
of  washing  dishes  in  three-step  tubs.  These  differ  from  ordinary  tubs 
£r.  that  they  are  set  at  different  levels.  Holes  are  drilled  in  the 
sides  through  uhich  the  water  pours  from  the  first  section  into  the 
second  and  from  the  second  into  the  first  (Figure  51)* 

By  letting  the  dirtiest  water  from  the  first  section  go  down  the 
drain,  these  tubs  make  it  possible  to  use  the  water  in  the  second  and 
third  sections  more  efficiently.  The  hottest  and  cleanest  water  is 
available  for  the  dishes  in  the  third  section.  Detergents  (soda  ash, 
alltali)  are  added  to  the  second  section.  These  tubs,  if  there  are 
boilers,  permit  the  water  in  the  third  section  to  be  changed  after  each 
batch  of  dishes  is  finished.  The  water  temperature  here  is  kept  at  80 
to  85°. 
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According  to  American  invest igators,  heavy  DDT  treatment  of 
potato  fields  has  an  effect  for  a  number  of  years.  Traces  of  DDT 
found  in  subcutaneous  fat  and  breast  milk  are  the  consequence  of 
eating  vegetables  dusted  with  DDT.  American  doctors  attribute  certain 
nervous  diseases  to  DDT  and  similar  preparations. 

Organic  phosphorus  compounds  arc  more  toxic  to  man  and  animals, 
but  they  are  quickly  decomposed  due  to  instability. 

Poiscnous  Plants.  Poisonous  plants  that  may  be  accidentally  used 
for  food- include  water  hemlock,  dog*s  parsley,  borevik  [a  variety  of 
mushroom],  belladonna,  henbane,  and  others. 

Hater  hemlock,  the  most  dangerous  of  all,  is  widespread  in  the 
Soviet  Union.  It  is  found  along  river  banks  and  in  swampy  areas. 

All  parts  of  the  plant  are  poisonous,  particularly  tlu  rhizome,  which 
is  usually  confused  with  the  celery  root. 

Dog?s  mars  Icy  is  found  all  over  —  in  fields,  orchards,  and 
gardens.  It  is  often  taken  for  ordinary  parsley  from  which  it  may  he 
distinguished  by  an  unpleasant  odor. 

Borovik  is  a  low-growing  bush  found  in  the  woods  of  Byelorussia 
and  the  Ukraine.  It  yields  the  so-called  mezereum,  which  causes  severe 
poisoning  that  is  sometimes  fatal. 

Belladonna  is  indigenous  to  the  southern  regions  of  the  country. 
The  poisonous  components  are  the  alkaloids,  hyoscyamine  and  atropine. 

The  belladonna  berry  is  called  fceshonaya  [turbulent]  because  it  acts  as 
a  stimulant  on  the  system. 

Henbane  is  a  common  weed  containing  atropine  and  hyoscyamine. 

Its  seeds  sometimes  get  into  groats. 

Poisonings  by  ergot,  cockle',  or  darnel  in  the  Soviet  Union  are 
now  very  rare  due  to  tire  systematic  application  cf  agxotechnical  measures 
in  collective  and  state  farms. 

The  severity  of  poisoning  varies  with  the  toxicity  of  the  plant 
and  individual  predisposition  to  a  given  poison.  The  symptoms  of 
poisoning  include  irritation  of  the  mucous  membrane  of  the  gastro¬ 
intestinal  tract,  nausea,  vomiting,  diarrhea,  and  nervous  excitation. 

At  a  later  stage  there  are  cramps,  paralysis,  collapse,  and  death 
due  to  paralysis  of  the  centers  of  the  medulla  dblongata. 

In  administering  first  aid  to  sufferers  it  is  extremely  important 
to  empty  the  stomach  and  intestine  as  scon  r s  possible  by  lavage, 
emetics,  laxatives,  enemas,  and  diuretics. 

The  use  of  adsorptives  and  demulcents  are  recommended  to  retard 
or  prevent  absorption  of  the  poison.  The  effect  of  the  poison  may  be 
diminished  by  bloodletting  followed  by  a  transfusion,  intravenous 
injection  of  glucose,  etc.  Education  is  an  important  preventive  measure. 
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fjgdj '2. T-pops  in  the  Field 

.  ,  .T};8  Soviet  J^qy  Vs?*  VarIcus  types  and  sizes  cf  mobile  kitchens 

x.0  f led  treeps  in  the  fide,  A  two-boiler  KP-2.^8  field  kitchen  is 
shown  in  Figure  52. 

,  *r.o  military  situation  dntcmir.es  whether  field  kitchens  are 
Ut'c'J  m  inhabited  localities  or  outside  of  them  with  due  regard  for 
v,omoufl?.gc  rerui rements .  They  arc  set  on  clear.,  unpolluted  rrcund 
near  a  source  of  inter.  A  drain  pit  is  dug  at  least  50  m  auly„ 

the  r.eal  is  prepared,  the  kitchen  is  carefully  cleaned 
cn  t..e  outside,  the  boilers  cashed  with  brush  and  hot  water.  The 
Ax-ccnen  is  then  refilled  with  water  and  firewood.  It  is  very  important 
to  Keco^thc  foca  box  clean  and  neat  and  net  use  it  for  any  other  ob  vets. 

-n  tie  ansence  of  a  field  kitchen  the  food  is  prepared  in  portable 
cast  iron  ooilers  and  pails  which  are  suspended  froru  saw  horses  or 
r“5  &n  ™tal  suppcrls  or  stonework.  Ho  food,  particularly  if  it  con- 
^ ,ac*d»  should  be  prepared  in  2inc  or  painted  pails.  2 ire  nav 
5*  ^solved  by  the  acid  and  cause  poisoning.  A  painted  pail  imparts 
on  ui.ric-asent  taste  to  iood.  It  is  the  responsibility  of  medical 
persrt'ns1  to  check  systematically  the  condition  of  field  kitchens  and 

*'icld  kitchens  with  cocked  food  are  brought  to  distributing  points 
tf?*1^52aCSt  °f  ccmpany  colanders  who  send  out  guides  to  accompany 
the  kitchens,  company  commanders  also  determine  tne  order  in  which  the 
fcod  is  cuscnbuted.  Food  msy  not  be  served  in  dirty  pots.  It  is 

essential  to  see  to  it  that  every  soldier  receives  his  allotted  portion 
oi  meat  or  fish. 

**  xs  ^Possible  to  serve  hot  foed  directly  from  the  kitchens, 
the  comranders  send  earners  to  aeliver  it  to  their  units  in  thermos 

S!w-,,2a^'v0r  C?ns*  7118  CitPadty  o£  the  thermos  bottles  that  come 
k*'^hc*}s  is  12  liters.  Their  insulating  material  makes  it 
possible  to  keep  food  hot  for  three  or  four  hours  when  the  outside 

^  wint8r  P“iis  cans  should  be 
kePw  warm  in  light  plywood  boxes.  The  space  between  the  sides  of  the 

ri71cd  ulJh  paper,  cry  sawdust,  or  other  insulation. 

L  r*f  L brin9ia9  tiie  food  have  to  crawl,  they  pull  the  hermetically 

^ttles  •**  C6ns  with  a  4™  Plate  and,  in  the  winter, 
on  rsmncrs  cr  skis#  9 


Feeding  Troops  in  the  Far  Korth 

pe  TOrkino  and  living  conditions  of  soldiers  In  the  Far  Worth 
di._er  in  a  number  of  respects  from  those  prevailing  elsewhere  so  that 
changes  have  to  be  made  in  the  food  rations  and  feeding  system  This 
Cliaa^c  conditions  in  the  Arctic  (low  mean  Annual 

^  tr0r‘?’  C°ld  Vin&S  attailiin3  a  velocity  of  hO  n/scc,  absence 

o.  night  in  tne  polar  summer  and  prolonged  polar  night  in  the  winter). 
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Soi»e  foreign  experts  suggest  the  following  basic  components  of 
the  arctic  rations  55#  of  the  caloric  content  made  up  of  fats,  3hZ  of 
carbohydrates,  and  ll£  of  proteins*. 

Individuals  permanently  or  temporarily  stationed  in  the  north 
must  be  given  increased  amounts  of  vitamin  C  and  the  3-complex  vitamins. 

According  to  the  data  of  a  group  of  Canadian  physicians  in  charge 
of  nutrition  for  a  garrison  stationed  on  the  western  shore  of  the  Hudson 
pay,  the  soldiers  received  an  arctic  ration  consisting  of  13 %  proteins, 

Iil55  fats,  and  16%  carbohydrates. 

According  to  Rodale,  who  observed  the  feeding  of  fliers  and 
infantrymen  in  Alaska  between  1950  and  1952,  an  average  oaily  calorie 
content  of  3,000  for  fliers  and  3,200  for  infantrymen  completely 
satisfied  the  energy  requirements.  The  average  daily  energy  con¬ 
sumption  per  man  for  all  four  seasons  did  not  exceed  2,800  cal.  The 
author  concluded  that  3,000  to  3,500  calorics  are  quite  adequate  for 
polar  conditions.  The  proportion  of  protein,  fat,  and  carbohydrate 
calorics,  in  the  opinion  of  the  author,  should  not  exceed  that  prevailing 
in  garrisons  (13#  protein,  li3#  fat>  and  lib#  carbohydrate  calories). 

There  is  a  higher  consumption  of  fats  in  the  winter.  The  need  for 
minerals  is  also  greater  than  in  the  temperate  zone. 

Soviet  researchers  have  had  many  years  of  experience  in  observing 
the  nutrition  of  members  of  polar  expeditions.  This  has  enabled  them 
to  work  out  scientifically  the  basic  principles  for  the  polar  diet. 
According  to  0*  P.  Molchanova,  the  calorie  content  of  the  polar  diet 
should  be  boosted  by  increasing  the  amount  of  fat,  ascorbic  acid,  and 
the  B-complex  vitamins , 

It  is  isy  no  means  desirable  to  add  too  much  (to  55#  of  the 
calorie  content,  according  to  Gunell) .  It  has  been  shown  that  too 
much  fat  causes  nausea  s^d  lack  of  appetite.  This  was  observed  in  19^6 
during  the  far  flung  Coradian  and  American  maneuvers  in  the  arctic  . 
basin.  The  fat  ailcrancs  established  by  the  Institute  of  toutrition. 
Academy  of  i-«cdical  Scismues  amounting  to  35#  of  the  calories  is 
apparently  quite  adequate. 

The  protein  portion  of  fete  diet  has  been  set  at  approximately 
15$  of  the  calories  bzcaure  their  are  no  data  available  on  the  heightened 
level  of  nitrogen  exchange  'aides-  eretic  conditions,'  The  re;  Airing  $0% 
of  the  daily  calorie  requirement  is  met  by  carbchydra-.es. 

It  is  extremely  important  to  provide  the  sss-.nefal  vitamins.  ' 

The  lack  c<f  local  jresh  vegetables  fruits,  t-:;  disproportion  of 
canned  food'.  sue.  concentrates,  tbs  absence  of  insulation,  and  the  working 
nnd  living  conditions  of  the*  men  make  it  necessary  for  them  to  have 
somewhat  more  vitfcKin  preparations,.  Vitamin  D,  in  particular,  must  be 
giver  tc  adults  as  veil  as  to  children.  Professor  V.  V.  Yefremov  suggests 
the  following  amounts?  A  ••  5,000  I,U.,  2^  -  2,5  mg,  Bg  -  3*5  mg,  C  - 
100  mg,  j  -  SCO  I.U.,  and  PF  -  25  mg*  In  addition,  he  recommends  that, 
all  personnel  be  irradiated  will?  ultraviolet  rays  during  the  polar  night: 
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Water  obtained  from  ice  and  sr.ou  is  peer  in  minerals;  t lie.  salt 
deficit  has  to  be  made  up  before  it  can  be  used.  It  is  essential  to 
add  calcium  salts  and  fluorine  in  order  to  bring  the  daily  totals  to 
1  to  1,2  g  and  0.5  mg,  respectively. 

Some  of  the  local  food  products  are  poisonous  ~  the  liver 
of  the  polar  bear  (always),  valros  and  sea  hare  (sometimes). 

One  must  not  overlook  the  wild,  vitamin-rich  polar  onion,  cloud¬ 
berries,  and  reindeer  moss.  In  the  Far  2orth  plants  have  the  most 
ascorbic  acid  curing  the  flowering  period.  The  leaves  cf  plants  rich 
in  vitamin  C  should  be  collected  and  dried  for  later  use.  For  example, 
the  leaves  of  red  currants,  which  contain  1,?C0  ascorbic  acid, 
retain  more  than  600  mg?,  vitamin  C  after  being  dried  at  50  to  60° 

(:vot  in  the  light).  Leaves  of  the  dwarf  birch  contain  7U0  ng%  and 
•1»X  mg56,  respectively. 


Feeding  Troops  in  a  Harm  Climate 


Warm  weather  requires  that  changes  be  made  ir  the  rations  and 
daily  feeding  routine. 

It  is  not  easy  to  introduce  new  foods  (chiefly  of  local  origin) 
for  c  wicmie  reasons.  The  need  of  a  new  diet  with  special  items  is 
acute.:  /  felt  only  in  the  summer.  At  other  times  of  the  year  climatic 
conditions  do  not  call  for  any  changes.  Physiologically,  it  is  not  a 
good  idea  to  introduce  foods  to  which  the  men  are  largely  unaccustomed,, 

A  shift  to  a  different  diet  merely  makes  the  task  of  acclimatisation 
to  the  new  environment  more  difficult. 

It  is  quite  otherwise  with  the  arrangement  of  meals  during  June, 
July,  and  August.  Local  experience  points  to  the  need  of  switching 
dinner  to  the  evening  when  the  air  has  cooled  off.  This  modification 
of  the  usual  practice  has  hustified  itself.  The  system  is  largely  a 
matter  of  serving  three  meals  a  day. 

Observations  in  Central  Asia  testify  to  the  necessity  of  decreasing 
the  amount  of  fat  in  the  diet  and  increasing  the  carbohydrates,  8-complex 
vitamins,  and  ascorbic  acid. 

Correct  composition  of  minerals  in  the  rations  and  strict  obser¬ 
vance  of  the  drinking  rules  are  highly  important. 
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CHAPTER  VIII 
MARCH  HKSIEHE 

A  march  is  a  movement  of  troops  for  the  purpose  of  reaching  a 
given  place  in  combat  readiness  at  a  time  stated  by  the  commanding 
officer. 

Russian  military  history  is  replete  with  examples  of  out¬ 
standing  marches  by  major  units  over  difficult  terrain  and  under 
adverse  weather  conditions.  The  Suzdalskiy  regiment  under  the  command 
of  A.  V*  Suvorov  traveled  950  versts  from  Ladoga  to  Smolensk  in  30 
days.  In  the  Italian  campaign  of  1799  Suvarov  covered  50  versts 
with  27,000  men  in  a  day,  smashing  the  36,000-man  army  commanded 
by  Macdonald  at  Trebbia,  Suvorov's  famous  75-verst  march  across 
Saint  Gotthard  was  accomplished  in  three  days. 

These  examples  show  that  Russian  soldiers  have  brilliantly 
mastered  the  art  of  marching,  which  they  were  taught  in  peacetime. 

•Hard  while  drilling,  easy  while  marching,”  said  the  great  Suvorov, 
who  W3s  referring  to  the  deliberate  training  employed  to  accustom 
soldiers  to  the  hardships  of  war.  Suvorov's  marches  are  striking  not 
only  for  their  speed,  but  also  for  the  vast  distances  covered.  There 
is  no  doubt  that  30  days  of  continuous  travel  covering  distances  of 
850  versts  require  extensive  training,  endurance,  and  high  morale. 

This  explains  why  Suvorov's  soldiers  executed  brilliant  marches  and 
at  the  same  time  met  the  enemy  completely  fit  for  combat. 

During  the  civil  war  the  Twenty-Sixth  Rifle  Division  vent  through 
the  mountainous  regions  of  the  Urals,  covering  175  km  in  four  days. 
During  World  War  II  Soviet  troops  traveled  30  km  a  day  while  fighting 
to  liberate  Byelorussia.  In  the  battles  for  the  Baltic  in  19bh  small 
and  large  Soviet  Array  units  sometimes  advanced  at  the  rate  of  50  kra  a 
day.  During  the  Vis  tula -Oder  operation  cur  troops  covered  30  to  h5  km 
a  day. 


Mature  of  the  Modem  March 

World  War  II  revealed  that  soldiers,  sometimes  had  to  march  great 
distances  despite  motorization  of  the  army.  The  Soviet  Army  is  equipped 
with  motor  transport  and  so  there  is  no  more  need  of  long  marches.  The 
men  may  be  driven  to  a  battle  area,  but  before  Infantry  units  make  contact 
with  the  enemy  they  have  to  move  in  march  formation.  During  an  offensive 
the  troops  move  very  rapidly  even  over  rugged,  roadless  terrain  and,  in 
the  winter,  snow.  An  offensive  in  mountains,  woods,  or  wooded  swamps 
makes  it  impossible  to  use  motor  transport.  Present-day  marches  differ 
from  tnose  in  the  past  in  several  respects,  particularly  in  speed  of 
movement* 

The  load  carried  by  soldiers  is  steadily  increasing  due  to  the 
development  of  military  technology,  notably  automatic  weapons  (with  more 
rounds  of  ammunition).  In  addition,  they  are  burdened  with  tents,  shovels. 
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pcs  casks*  food  rations,  etc.  The  wight/ cf  all  these  things  exceeds 
health  sti.uarOs  (one -third  bjdy  weight).  It  amounts  to  about  one- 
half  the  weight,  sowetir.es  mere.  This  load  and  the  way  it  is  puck«d 
have  an  effect  on  soldiers  marching.  Our  body  is  functionally  adapted 
to  carry  a  pack  on  our  hack.  It  is  much  harder  to  do  so  if  unevenly 
distributed  and  strapped  in  such  a  way  ?s  to  constrict  the  chest  and 
hinder  circulation  of  the  blood.  Then  too  the  objects  may  cover  as 
much  an  705*  of  the  body  surface  and  interfere  with  heat  emission  and 
evaporation  of  perspiration.  *  . 

In  addition  tc  the  weight  and  type  cf  equipment,  the  rate  oi 
travel  affects  the  way  a  soldier  feels  and  his  efficiency  and  endurance. 
The  speed  cn  dashes  has  recently  risen  to  8  km  an  hour.  He  ltnou  that, 
other  things  being  equal,  the  amount  of  energy  expended  and  rate  of 
fatigue  are  determined  by  the  speed  of  movement. 

Energy  Expended  While  liar  chi  no 

A  march  with  full  field  gear  is  equivalent  to  heavy  physical 
labor,.  According  to  0.  P.  Molchanova,  the  amount  of  energy  expended 
during  a  day  of  strenuous  marching  with  field  firing  is  in  excess  of"  .  . 
ii .CO*.-  :aiories.  Extensive  research  has  shown  that  the  average  expendi¬ 
ture  of  energy  expended  in  an  ordinary  day*s  march  (25  to  30  km)  does 
not  exceed  3,700  to  3,800  calories.  In  forced  marches  it  rises  to 
lt,000  calories.  Table  28  shows  the  amounts  of  energy  expended  in 
different  types  of  marches  (2.  JI,  Klenov). 

TABLE  28 

Kind  of  action  Rate  of  walking,  Esgjenditure  of 

running,  in  a/min  energy  in  small 
cal  in  1  min  per 
kg  of  body  weight 


Rest  lying  down  (.without  sleeping) 
Comparative  muscular  rest  while 

18.5 

sitting 

21 

Slow  walk 

50 

5i 

Parade  step  walk 

80  ' 

ll»6 

Walking  ever  sandy  grouid 

eo  : 

107 

talking  over  cobblestones 

9U 

125 

Walking  over  snow  30  to  liO  ca  deep 

with  a  pack  weighing  36  kg 

Walking  on  skis  with  a  pack 

5o 

181 

weighing  26  kg  ' 

150 

190 

Walking  over  very  rugged  terrain 

85.3 

262 

Double  time  march  in  service  uniform 

180 

1?B 

The  same 

320 

333 
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The  table  shows  that  the  amount  of  energy  expended  depencis  on 
thrc.c  factors:  speed  of  travel,,  weight  carried,  and  kind  of  road. 

The  time  of  year  and  weather  are  also  important.  It  is 
naturally  more  difficult  to  walk  in  the  winter  than  in  the  summer; 
strong  head  winds  offer  considerable  resistance.  Walking  in  the 
winter  is  harder  because  of  the  warm  clothing  and  boots  as  well  as  the 
siipperiness  and  unevenness  of  the  road.  •  Uniforms  may  become  drenched 
by  the  rain  and  become  3  to  5  kg  heavier.  Let  uniforms,  besides 
hindering  heat  emission  from  the  body  while  one  is  walking,  chill 
the  body  while  one  is  resting.  They  can  also  irritate  the  skin. 

The  terrain  and  roads,  as  mentioned  above,  influence  the  amount 
of  energy  exper  'ed.  A  climb  up  a  mountain  raises  the  expenditure  to 
2C0  to  960  calories  an  hour  (depending  on  the  steepness )  instead  of 
the  lUO  to  200  calories  used  up  while  walking  on  level  ground.  A  good 
road  naturally  requires  less  energy  than  a  peer  road. 

A  soldier  who  has  had  sufficient  rest  and  sleep  uses  less  energy 
while  marching  than  a  tired  and  sleepy  soldier.  That  is  uhy  unbroken 
sleep  at  night  and  rest  at  halts  is  so  important.  The  amount  of  energy 
expended  while  marching,  especially  double  time,  can  be  seen  in  Table 
29,  which  shows  how  lung  ventilation,  i.c.,  the  quantity  of  air  inhaled, 
increases  as  a  result  of  different  kinds  of  movement. 

TABLE  29 

Kind  of  movement  Quantity  of  air  inhaled 

in  a  minute,  in  liters 

State  of  rest  5 

Standiixj  at  the  command  of 

•*Attentioniu  6 

Slow  walk  10-12 

Ilareh  15-18 

Climbing  a  mountain  20-25 

Double  time  50  or  more 

Working  muscles  require  more  oxygen,  which  is  supplied  by 
erythrocytes  in  the  tissues.  Pulmonary  ventilation  is  greatly 
increased  when  marching  or  running.  The  amount  of  air  inhaled 
doubles  even  with  easy  walkings  on  the  march  it  triples.  3t  is  It  to 
5  times  the  normal  rate  while  one  is  climbing  a  mountain  and  10  times 
or  more  while  one  is  running.  The  consumption  of  oxygen  and  production 
of  heat  expressed  in  calories  rise  proportionately. 

Conditioning  is  an  important  factor.  A  well  trained,  properly 
dressed  and  outfitted  soldier  uses  less  energy  than  an  untrained  soldier 
in  ill-fitting  uniform  and  shoes. 

Karching  is  an  exceedingly  compl icated  motor  act  involving  not 
only  the  sus tentacular  motor  apparatus  but  also  virtually  all  the  organs 
and  systems  in  our  body  responsive  to  conditioned  reflexes.  It  is  not 


true  that  marching  can  be  studied  simply  ns  a  natter  of  energy  expendi¬ 
ture,  as  foreign  hygienists  have  done.  •  It  is  equally  erroneous  to 
dismiss  the  significance  of  energy.  An  analysis  of  energy  criteria  is 
both  useful  and  necessary  in  .csnr.eetior.  with  setting  dietary  nones  in 
order  to  compare  the  different  kinds  of  marches  —  in  speed  and  distance 
to  l>e  covered  —  and  to  appraise  the  effect  of  training. 

However,  it  would  be  a  radical  error  to  drav  conclusions  as  to 
the  efficiency  and  endurance  of  Soviet  soldiers  only  from  energy 
criteria,  which  characterize  the  purely  quantitative  aspect  of  the 
verk  process,  without  taking  into  account  its  qualitative  aspect  and 
the  significance  of  social  factors. 

Rate  of  Ualkinq 

»  —  IWM  — —— 

The  speed  with  which  troops  are  able  to  march  depends  on  their 
train  Leg,  weight  of  the  lead  carried,  weather,  time  of  year  and  day. 

The  Drill  Manual  of  the  Armed  forces  of  the  USSR  specifies  two  types  of  ' 
steps:  paraae  ana  rout*:.  The  former  "is  used  in  all  drill  exercises, 
ceremonial  marches,  salutes  while  moving,  and  when  a  soldier  approaches 
his  ccirr.ianding  officer.  The  latter  is  .used  at  all  other  tines,  Thu 
rate  .*  .  the  same  for  both:  110  to  120  st-  ps  a  minute,  each  ?0  to  80  cm 
long.  Multiply  the  rate  (e«g.,  120  a  minute)  by  the  averege  length  of  . 
step  (say  75  cm)  to  determine  the  speed  of  the  march  (5,1*  kn  an  hour). 
Allowing  for  a  10-minute  rest  period  (brief  halt),  the  average  speed 
using  a  route  step  will  then  rraxint  to  tj.5  to  an  hour..  If  the  pace  is 
accelerated,  the  speed  may  rise  to  135  steps  a  minute,  the  length  of 
step  increasing  to  80  to  85  cm. 

It  has  been  found  possible  to  increase  the  number  of  steps  of 
the  sane  length  to  only  150  a  minute.  Further  increases  cause  a 
shortening  of  the -steps  and,  consequently,  a  decrease  in  the  rate  of 
travel.  The  maximum  occurs  at  a  rate  of  i 70  steps  a  minute. 

It  is  well  known  from  competitive  walking  that  the  absolute  rate 
of  travel  in  the  sport  depends  on  tie  distance  covered,  i.e.,  the  greater 
the  distance,  the  slower  the  speed  (Table  30). 

•  TA2LE  30 


Distance,  in  to 

World 

record 

• 

Time 

Speed,  m/s 

3 

11  min  59.5  sec 

1*.17 

20  nin  31.6  sec 

L.06 

10 

1*2  min  31.0  sec 

3.92 

20 

1  hr  32  min  26.1  sec 

3.60 

So 

1*  hr  32*  min  03.0  sec 

3.03 

90 

10  hr  Ct*  min  20.6  sec 

-  2.75 
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Physiologists  and  hygienists  have  carried  out  a  number  of 
investigations  to  determine  scientifically  the  most  efficient  rate  of 
travel  for  the  human  organism*  This  research  has  revealed  that  the 
rate  of  9Cn/mm  suggested  in  the  Drill  Manual  is  the  best*  The  slight 
decrease  in  expenditure  of  energy  uhile  wanting  at  a  lesser  speed  has 
no  practical  significance. 

The  rate  of  march  mentioned  in  the  Drill  Manual  changes  of  course 
in  accordance  with  the  combat  situation*  Experience  gained  in  World. 

War  II  showed  that  the  rate  and  distance  covered  increased  1-1/2  to  2 
times.  Speed  is  raised  chiefly  by  lengthening  the  step  and  increasing 
tile  number  per  minute.  Greater  speed  is  achieved  by  substituting  the 
speed  marching  step  for  ins  route  step.  Approximately  11  minutes  are 
required  to  cover  1  kilometer  using  the  route  step.,  whereas  the  same 
distance  can  be  traveled  in  9  minutes  with  the  speed  marching  step  and 
in  6  minutes  and  a  few  seconds  by  running.  Well  trained  soldiers  can 
cover  50  to  60  km  a  day,  traveling  10  to  12  hours  using  the  route  and 
speed  marching  steps a  The  speed  and  distance  con  be  further  increased 
if  the  soldiers*  packs  are  lightened  somewhat. 

The  scientific  reason  for  this,  according  to  Fisher,  is  that 
an  increase  in' load  causes,  other  things  being  equal,  a  decrease  in 
length  of  step  and  prolongation  of  the  so-called  period  of  double 
support.  It  has  been  experimentally  demonstrated  that  following  an 
increase  in  load  the  pace  was  shortened  from  77  to  80  cm  to  72  cm. 

It  follows,  therefore,  a  reduction  in  the  load  can  by  itself  sub¬ 
stantially  result  in  increased  speed. 

It  is  necessary  to  use  the  route  step  when,  traveling  over  rugged 
terrain  or  wearing  gas  masks  after  a  sharp  ascent.  The  speed  marching 
step  is  not  used  over  deep  snow,  on  sandy  roads,  in  climbing  mountains, 
or  traveling  oyer  freshly  plowed  fields,  swamps,  etc. 

Running  with  a  weapon  in  ens*s  hand  and  carrying  full  field  gear 
is  extremely  exhausting  and  is  done  only  over  very  good  roads,  dawn 
slopes,  over  flat  meadows,  etc. 

The  speed  marching'  step  must  be  alternated  with  the  route  step 
to  prevent  fatigue.  Running  is  used  to  get  by  places  covered  by  enemy 
fire.  If  a  dash  has  to  be  made  with  full  gear,  the  men  do  so  by 
sprinting  one  or  two  minutes  at  a  time.  The  rushes  alternate  with  the 
route  or  speed  marching  step  depending  on  the  nature  c.f  the  terrain. 

The  rate  of  150  steps  a  minute  with  a  length  of  at  least  one 
meter  as  specified  in  the  Drill  Manual  permits  a  speed  of  10.8  kilo¬ 
meters  an  hour.  Just  as  in  walking,  the  speed  of  running  can  be 
increased  by  lengthening  the  stride  or  accelerating  the  rate  (i.e., 
increasing  the  number  of  steps  per  minute). 
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In  a  combat  situation  mr  relies  nay  have  to  be  completes  with  a 
dash  at  an  average  speed  of  about  eight  ki ioneters  an  hour.  It  is 
impossible  to  walk  so  quickly  -  Therefore,  in  a  narch-dash  the  speed 
step  alternates  with  running  (about  1.5  minutes  of  running  to  6.5 
minutes  of  walking).  It  has  bean  found  that  it  is  best  to  cover  2% 
of  the  distance  by  running  and  the  rest  using  the  speed  marching  step. 

Special  attention  tr:st  be  jja  id  to  conserving  energy  cn  a  r, arch¬ 
dash.  The  reason,  of  course,  is  that  it  is  sometimes  necessary  for  the 
men  to  perform  some  combat  assignment  while  on  a  march.  Energy  is 
conserved  by  the  proper  choice  of  method  of  travel  with  due  regard  for 
the  tactical  situation  ar.d  terrain.  Systematic  training  to  accustom  the 
body  to  strei.uous  physical  labor  is  the  only  way  of  building  great 
endurance. 

The  training  program  includes  “mixed  movement1'  .(alternation  of 
valuing  and  running  in  the  form  of  short  dashes,  starting  with  a  distance 
of  1  to  1.5  to).  Running.,  especially  with  full  field  sear,  sharply 
incrc-rcs  the  physiological  load.  It  is  therefore  limited  at  the 
beginning  of  training  to  short  distances  (100  to  200  m)  and  inter- 
Chan;  d  with  walking. 

Planned  training  exercises  in  march-  -ashes  are  very  important 
car:  y  in  a  summer  encampment  when  the  basic  preparation  of  the  soldiers 
for  marching  gets  under  way.  The  distance  covered  in  practice  march- 
dashes  is  as  much  as  5  to  7  kilometers.  In  many  camps  this  nay  be  much 
longer  than  the  distance  from  where  the  troops  are  disposed  tc  the 
training  grounds  ana  target  range.  If  this  is  the  case,  a  special  rente 
is  devised. 

Full  field  gear  is  carried  only  after  the  men  arc  adequately 
conditioned  (no  earlier  than  the  end  of  the  second  month  of  training). 
This  gear  is  not  carried  cn  training  march-dashes. 

The  medical  service  during  the  training  period  is  responsible  for 
observing  the  individual  units  (platoon,  company),  specifically,  changes 
in  body  weight,  pulse  and  respiration  rates,  vital  capacity  of  the  lungs, 
etc.  • 

Breathing  and  Blood  Circulation  During  Marches 

Rapid  ualking  during  forced  marches  makes  severe  demands  on  the 
organs  of  respiration  and  blood  circulation.  From  the  medical  point 
of  view,  this  pace  is  like  ualking  in  a  track  meet  and  consumes  as  much 
as  160  livers  of  oxygen  an  hour.  The  cardiac  output  increases  along 
with  greatly  intensified  pulmonary  ventilation. 

The  vast  amount  of  energy  generated  during  a  march  intensifies 
metabolism,  which  is  accompanied  by  increased  consumption  of  oxygen  and 
formation  of  carbon  dioxide.  The  need  of  more  oxygen  and  elimination  of 
the  additional  carbon  dioxide  results  in  e:q>anded  pulmonary  ventilation. 
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Training  for  Parching 

During  training  the  body  is  gradually  adapted  to  walking  for 
long  distances  with  full  field  gear.  Prel  in  inary  systematic  conditioning 
produces  a  number  cf  distinctive  physiological  changes.  These  affect  the 
lungs,  heart,  blood  vessels,  and  central  nervous  systen.  There  are  also 
changes  in  the  composition  of  the  blood  and  urine  and  in  the  working 
muscles.  Conditioning  increases  the  functional  potentialities  of  the 
organism.  * 

A  trained  soldier  functions  more  economically  on  a  march,  i.e., 
he  uses  less  energy  than  an  untrained  non.  He  reaches  the  destination 
in  good  spirits  and  ready  to  fight.  A  soldier  who  ends  a  march  com¬ 
plaining  of  fatigue  has  not  been  properly  conditioned. 

During  training  the  distance  covered  by  marches  as  well  as  the 
load  carried  are  gradually  increased.  This  strengthens  and  develops 
the  muscles  while  inproving  the  functioning  of  the  cardiovascular  system 
and  lungs.  The  main  responsibility  of  the  doctor  at  this' time  is  to 
prevent  overtraining,  which  causes  enlargement  of  the  heart  and 
dysfunctlcn.  Breathing  control  during  training  is  also  important. 

It  is  well  to  remember  that  ventilation  of  the  lungs  increases  five- 
or  six-fold  when  one  is  marching  than  when  resting. 

Training  includes  mastery  of  the  technique  of  walking  vising  the 
route  step  and  functions!  conditioning  of  the  body  to  render  it  capable 
of  performing  long  and  strenuous  uerk  requiring  great  endurance. 
Systematic  training  improves  the  interaction  of  internal  organs 
(respiration,  blood  circulation,  etc.)  and  motor  apparatus.  Con¬ 
ditioned  reflexes  are  formed  during  training  that  facilitate  adaptation 
to  the  variety  of  activities  performed  on  a  march.  There  is  finer 
coordination  of  movements  regulated  by  the  central  nervous  system. 

This  docs  not  mean,  however,  that  the  role  of  the  sense  organs 
is  thereby  diminished  or  eliminated.  Ae  K.  Krestovnikov’s  research 
has  shown  that  peripheral  vision  plays  a  part  in  the  formation  of 
completely  automatic  motor  skills.  Furthermore,  the  ability  to 
perceive  kinetic,  visual,  and  sound  sensations  develops  in  the  process 
of  forming  and  perfecting  motor  skills; 

The  gait  of  a  trained  soldier  is  economical  in  that  all  the 
movements  are  purposeful  and  virtually  automatic. 

The  well  known  Russian  physiologist  8,  Ye0  Vvedenskiy  in  dis¬ 
cussing  the  scientific  principles  of  successful  training  stressed  the 
importance  of  gradualness  in  increasing  the  load  and  systematic 
repetition  of  the  exercises.  Steady  increases  in  the  load  help  to 
adjust  the  central  nervous  system,  lungs,  and  cardiovascular  system 
to  marching  with  full  fiold  equipment. 

An  important  factor  in  successful  training  is  the  use  of  so- 
called  maximum  loads,  i.e.,  speed  marches  with  full  equipment  for  great 
distances,  forced  marches  involving  the  surmounting  of  a  variety  of 
obstacles,  etc.  These  efforts  increase  the  lead  on  the  cardiovascular 
system,  lungs,  and  muscles  and  thereby  raise  the  soldier's  efficiency 
and  limits  of  his  endurance. 
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Gradual  co. plication  cf  the  conditions  (vc  in  no  of  jj'w  r»3sks^ 
night  marches,  winter  field  exercises,  etc,),  lengthening  the  distance 
covered,  and  adding  to  the  weight  of  the  pack  all  contribute  to  the 
formation  cf  adaptive  reactions  by  the  body# 

Effect  of  Training  m  the  Body 

Systematic  training  affects  primarily  the  skeletal  mscles. 

The  processes  talcing  place  in  muscular  tissue  due  tc  contraction  and 
relaxation  prcduce  changes  in  the  composition  of  thc*blooc  and  activity 
of  the  cardiovascular  system,  lungs,  etc. 

Table  31  (Krog  and  Llndgard)  shows  that  the  coefficient  of  ojq/gen 
assimilation  by  muscles  in  trained  persons  is  much  higher  than  in 
untrained  persons# 

TABLE  31 

Subjects  Uork,  Consumption  Minute  volume  Coefficient  of 

kg/r.  cf  .O2,  car  cf  blood,  liters  oygen  assimi- 

••  lit ion 

Tra.u.od  L5C  1350  ‘  M  0.73 

Untrained  IU16  1320  ■  16.0  0,13 

The  muscles  of  a  trained  man  use  a  large  amount  of  oxygen  per 
volumetric  unit  of  blood.  The  coefficient  of  oxygen  assimilation  is 
raised  by  changes  in  the  chemical  composition  of  muscular  tissue  and  by 
intensification  of  the  enzymatic  oxidation-reduction  processes  due  to 
training# 

luring  training  there  is  decreased  consumption  of  oxygen  per 
meter  of  ground  traveled  or  per  kilogramme  ter  of  work.  Systematic 
training  on  skis  results  in  an  approximate  UQ£  decrease  in  oxygen 
consumption# 

Untrained  persons  very  frequently  exhibit  a  rapid  pulse  beat 
largely  due  to  contraction  of  the  diastole,  which  inevitably  leads 
to  poor  filling  of  the  heart  with  blood  from  the  veins  and  shortening 
of  the  period  of  relaxation. 

The  effect  of  training  on  changes  in  the  minute  and  systolic 
volumes  of  blood  and  on  the  pulse  rnte  (at  rest)  are  shown  in  Table 
32  (Lindgrad). 

TAE.E  32 

•  Heart  acth  .ty 

minute  volume  systolic  volume  pulse  rate 

of  blood,  in  liters  of  blood,  in  cm3  per  minute 


Before  training  ‘  ,  U,?7U 

After  long  training  r  ;  5,665 


77 

55 


186 


62 

103 


During  the  intensified  muscular  work  performed  while  marching  the 
systolic  volume  of  blood  rises  to  130  cm3,  i,c»,  2-1/2  times,  with  a 
simultaneous  increase  in  the  minute  volume  of  blood  to  16  or  1?  liters. 
During  an  ordinary  march  at  a  speed  of  kr/hr  the  minute  volume  is 
13  liters:  with  an  increase  in  speed  to  5  km/hr  the  minute  volume  rises 
to  l6r3  liters.  Whereas  the  consumption  of  oxygen  in  a  state  of  rest 
is  3C0  cra3/min,  during  a  forced  march  it  increases  to  1,600  or  1,700 
ca3/min,  i«,c.,  almost  sixfold  (Yu.  P,  Frolov), 

An  important  indicator  of  the  condition  of  the  body'  after  a  march 
is  the  length  of  the  recovery  period,  i.e.,  the  time  it  takes  to 
liquidate  the  "oxygen  debt."  In  trained  persons  the  amount  of  lactic 
acid  in  the  blood  during  and  after  movement  is  less  than  in  untrained 
person-..  There  is  a  proportionate  decrease  in  the  "oxygen  debt"  and 
the  tiia?  it  takes  to  liquidate  it. 

Untrained  persons  have  a  double  accelerated  (or  faster)  pulse 
beat  (from  &j  or  70  tc  100  cr  120  beats  per  minute)  with  virtually 
unchanged  systolic  volume.  After  forced  marches  of  30  km  concluded 
with  a  dash,  up  to  l£o  beats  a  minute  have  been  recorded.  This  pulse 
rate  is  normally  accompanied  by  sharply  pronounced  symptoms  of  general 
fatigue*  A  dicrotic  pulse  is  usually  associated  with  loucred  arterial 
pressure, 

the  time  it  takes  for  the  pulse  to  return  to  normal  is  a 
significant  factor  in  the  condition  of  soldiers  on  a  march.  It  should 
return  to  normal  in  a  well  trained  man  after  10  to  30  minutes  of  rest, 

A  substantial  acceleration  of  the  rate  (over  liiO  beats  a  minute)  and 
prolonged  period  of  recovery  (nore  thur.  30  minutes)  arc  regarded  as 
symptoms  of  distinct  overexertion. 

Vital  capacity  of  the  lungs  and  depth  of  inhalation  are  important 
indicators  of  the  condition  of  the  respiratory  apparatus*  The  vital 
capacity  cf  the  lungs  following  physical  exercise,  particularly  a  inarch, 
increases  significantly  depending  on  the  intensity  of  the  muscular  work, 
in  soldiers  of  medium  build  the  vital  capacity  ranges  from  3,500  to 
3,700  cm3;  in  marchers  specially  .trained  for  competition  it  may  reach 
Ji,100  to  li,300  cm3. 

At  the  end  of  a  march  the  vital  capacity  is  usually  decreased. 
Ten  or  twelve  minutes  after  arriving  at  the  destination  pulmonary 
ventilation  is  300  to  1,5X  cm3  less  than  at  the  start  of  the  march. 

The  load  carried  may  cause  a  decrease  of  10  to  11$  in  vital 
capacity  of  the  lungs;  it  may  fall  to  700  cm3  in  certain  individuals, 
Shperk’s  data  (Table  33)  show  the  relationship  between  load  carried 
and  vital  capacity  of  the  iu»igs  during  a  march,  . 


V  '.uetE  33  .. 

Load,  in  kg  Vital  capacity  of  ":  Amount  decreased  ns 

the  lur.es,  in  cm3  compared  with  r  state 
■  •  ~  "  of  rest,  in  csr 

3137  ’  '  ■  2W  . 

3051  379  : 

3001  135 

The  decrease  ir.  vital  capacity  is  explained  by  the  fact  that 
initiations  beetles  shallower  as  the  load  Increases*  The  straps  of  the 
g-ar  pr;ss  on  the  shoulders  and  constrict  Hie  chest*  By  the  end  of 
Thu  aarsh,  moreover,  fatigue  also  plays  a  part  by  p.-.  :v eating  full 
utilisation  of  the  muscles  involved  in  breathing*  Consequently,  the 
exertions  of  soldiers  cn  marches  can  sz  lightened  by  having  part  of 
their  equipment  transported.  It  is  equally  important  that  the  pack  be 
correctly  distributed  on  their  backs.  The  equipment  must  be  arranged 
in  such  a  way  as  not  to  obstruct  normal  breathing* 

Fatl'me  Vhile  Marching 

Fatigue  is  the  sun  total  of  complex  changes  in  the  body  arising 
from  prolonged  or  intensive  work.  These  changes  are  shown  by  impair-, 
went  of  a  variety  of  functions,  and  result  in  decreased  efficiency. 
Consequently,  fatigue  should  not  be  considered  a  local  symptom  affecting 
only  this  or  that  part  of  the  body.  Fatigue  is  caused  by  functional 
changes  in  the  central  nervous  system. 

It  would  be  incorrect  to  say  that  the  complex  biochemical  processes 
taking  place  in  the  working  muscles  have  no  effect  an  the  development  of 
fatiguo.  These  processes  do  indeed  play  a  par  t»  However,  fatigue  is 
primarily  a  nervous  process  and  that  is  why  it  shows  up  In  functional 
changes  in  the  nervous  system.  It  produces  changes  in  the  organs  of 
sight  and  hearing  and  in  impaired  coordination  of  motor  acts.  A  tired 
soldier  walks  unsteadily  and  makes  unnecessary  movements.  These  are  the 
external  signs  of  central  nervous  system  fatigue. 

The  rhythm  of  walking  is  markedly  disturbed  after  a  long  march* 
Veteran  officers  arc  familiar  with  the  stumbling"  gait  of  tired  soldiers, 
which  testifies  to  the  disturbed  coordination  of  muscular  movements 
resulting  frcm  fatigue.  The  automatic  quality  of  movements  developed 
after  lengthy  training  is  upset.  The  main  role  here'  is  played  ;by  the 
central  nervous  system* 

Muscular  work  always  causes  a  greater  or  less  amount  of  fatigue, 
which  is  most  pronounced  on  starches,  especially  forced  marches  over  long 
distances*  The  extent  of  fatigue  is  largely  determined  by  the  weight 
of  the  load  carried,  rate  of  movement,  nature  of  the  road,  time  of  year, 
weather,  etc. 


Temperature  usually  rises  during  nuscular  work.  This  is  due  to 
an  excess  o£  heat  production  over  heat  emission  and  to  various  bodily 
distrubanecs,  including  fatigue. 

The  most  obvious  signs  of  fatigue  during  a  march  is  uneven,  shallow 
breathing,  rapid  pulse  beat  which  is  sometimes  irregular,  occasional 
brcathlcs -.ness,  flushed  or  pallid  face,  profuse  perspiration,  unsteady 
gait,  sluggishness,  apathy  to  surroundings.  The  degree  of  fatigue  may 
be  judged  frem  poor  results  of  shooting  or  grenade  throwing.  If  the 
military  situation  warrants  it,  the  commander  slackens  the  pace, 
lengthens  the  time  of  short  rests,  provides  additional  rest  periods, 
and  orders  part  of  the  load  to  be  carried  by  truck. 

Systematic  training  is  the  best  way  of  coping  vrith  fatigue  and, 
consequently,  lowered  efficiency.  Soldiers  in  good  condition  do  not 
experience  great  fatigue  on  a  march,  despite  its  difficulty. 

World  liar  II  abounds  in  examples  of  how  high  morale  enabled 
the  soldier-  and  officers  of  the  Soviet  Army  to  overcome  all  obstacles. 

The  passionate  love  of  the  motherland  and  hatred  of  the  enemy,  full 
awareness  of  duty,  and  unbounded  devotion  to  the  Communist  Party  enabled 
the  soldiers  to  fight  while  marching  sometimes  as  much  as  15  km  a  day 
without  feeling  mduly  fatigued. 

Morale  as  a  factor  in  preventing  fatigue  plays  no  small  part 
in  peacetime  too.  The  soldiers*  awareness  of  their  responsibility 
for  strengthening  the  defensive  ability  of  our  country  and  the  unlimited 
devotion  to  the  motherland,  party,  and  government  help  to  strengthen 
thei  *  military  and  political  preparation. 

I.  P.  Pavluv*s  teaching  on  the  importance  of  the  central  nervous 
system  in  the  development  of  fatigue  completely  explains  why  the  signs 
of  fatigue  are  overcome  by  the  emotions  (feelings  and  experiences 
reflecting  the  relationship  of  man  to  his  environment). 

The  well  known  Russian  physiologist  A,  A,  Ukhtomskiy  wrote  in 
his  Physiology  of  the  Motor  Apparatus;  "Ilus:c  or  songs  on  marches, 
interest  in  onevs  work  and  the  people  near  by  (a  generally  sthenic 
reaction  to  the  environment)  nay  substantially  diminish  fatigability 
and  even  suddenly  overcome  the  fatigue  which  has  already  begun  to 
manifest  itself  in  the  form  of  sensations  of  tiredness.  An  asthenic 
reaction,  "Ioxj  spirits,"  may,  on  the  other  hand,  suddenly  reveal 
hitherto  unnoticed  fatigue  and  lead  to  genuine  collapse." 

Hence,  high  morale  on  the  part  of  the  soldiers,  alertness, 
devotion  to  their  socialist  motherland,  feelings  of  Soviet  patriotism 
and  will  to  win  are  important  prerequisites  for  building  endurance  on 
marches.  They  create  the  emotional  fervor  that  enables  men  to  cover 
great  distances  without  excessive  fatigue. 


HOT  bepkoducibi* 


Ccti-;crvatic-n  of  Energy 

In  order  to  prevent  and  combat  fatigue,  tiic  regulations  for 
jn;u*shc:  (proscribed  rhytjiin  cl  talking,  shirt  and  Ioiq  rest  periods, 
night  end  uay  baits)  must  be  strictly'  observed. 

Short  rest  periods  are  n>ore  titan  stops  on  the  way;  they  arc  an 
inportant  means  of  conserving  strength  and  preventing  fatigua.  ;l 
sold  tor  oust  know  how  to  t  aka  advantage  of  these  lO-mlnutc  stops, 
lie  must  take  off  his  pack  and  loosen  his  belt  end  gaar  strops.  This 
helps  to  restore  normal  biood  circulation  and  breathing,  relieve  the 
pressure  on  his  skin  and  internal  organs  of  the  chest  and  abdomen, 
facilitate  the  emission  cf  excess  heat,  and  restore  normal  heat 
exchange.  He  should  rest  lying  down,  raising  his  logs  to  permit  the 
bleed  to  flew  dovn.  However,  he  can  also  rest  half-reclining  or  even 
sitting  in  a  comfortable  position. 

During  a  short  rest  period  it  is  necessary  to  inspect  tha 
equipment  carefully,  to  tighten  or  loosen  the  straps,  2nd  to  fix  the 
gear  so  that  it.docsnst  interfere  w»th  walking.  It  is  very  important 
to  rarer  sc  the  ends  of  the  puttees  if  they  are  frayed,  particularly 
if  t!^?  lcet  are  sweaty.  Bandages  should  be  applied  to  raw  spots. 

During  a  long  halt  the  soldiers  must  first  take  off  the  field 
gear,  wash  or  wipe  the  feet  with  vet  racs,  reverse  the  ends  of  the 
puttees,  clean  their  clothing,  and  wash  their  head,  face,  weak,  and 
hands.  It  is  very  desirable  to  change  or  rinse  the  puttees,  if  only 
In  cold  water,  and  to  dry  them.  During  the  summer  it  is  a  good  Idea 
to  go  barefoot,  which  is  more  restful  and  helps  to  toughen  the  skin.  - 
Curing  the  winter  it  is  essential  for  the  soldiers  to  rest  in  a  warm 
place  where  they  can  change  their  shoes,  reverse  the  ends  of  the 
puttees  or  replace  them  with  fresh  ones,  remove  the  inner  soles  of  ' 
the  bouts  and  dry  them  in  the  air.  A  rest  of  l-l/2  to  2  hours  is 
recommended  after  dinner  before  moving  on. 

A  night  halt  is  intended  to  enable  the  men  to  recuperate  from 
the  day*s  exertions.  The  site  must  be  carefully  chosen.  Hen  who 
have  slept  well  in  a  warm  place  will  be  able  to  continue  fciie  march 
with  fresh  vigor.  The  fatigue  of  the  day  is  erased  by  a  good  night *s 
sleep. 

After  arriving  at  the  site  of  a  night  halt,  the  men  take  off 
their  boots,  wash  their  feet,  and  put  on  clean,  dry  puttees  or  reverse 
the  ends.  The  inner  soles  are  taken  out  and  dried.  If  the  weather 
does  net  permit  them  to  wall;  barefoot,  temporary  irncr  soles  are  made 
of  straw  or  hay. 

It  Is  not  a  good  idea  to  drink  much  water  right  after  arriving 
at  the  place  of  a  night  halt.  Only  a  little  should  be  taken  to  quench 
acute  thirst.  However,  unlimited  amounts  of  tea,  boiled  or  disinfected 
water  can  be  drunk  after  eating. 


-  190  - 


o 


Marching  in  the  U inter 


O 

O 


Kuch  more  energy  Is  expended  on  a  march  during  the  winter  than 
during  the  summer.  The  reason  is  that  clothing  greatly  hampers  move¬ 
ments.  Furthermore,  the  brief  rest  periods  are  greatly  shortened  when 
it  is  very  cold,  and  there  arc  no  long  rest  periods  if  warm  places 
cannot  be  found., 

Walking  on  skis  is  unusual  in  several  respects.  Skiing  is  much 
quicker  than  walking  if  there  arc  ski  tracks.  It  requires  approximately 
one  and  one-half  tines  more  energy  than  talking  because  it  utilizes  more 
muscles.  The  hands  as  well  as  the  legs  arc  involved.  Ih  skiing  without 
sticks  a  great  deal  of  work  is  done  by  muscles  in  the  lumbar  region  of 
the  spine,  stomach,  and  shoulders. 

It  has  been  determined  experimentally  thit  the  volume  of  pulmonary 
ventilation  in  a  trained  skier  is  ii5  to  65  liters  a  minute;  the  pulse 
rate  on  rapid  ski  marches  is  over  150  beats  a  minute.  Arterial  pressure 
after  a  feu  minutes  of  rapid  movement  usually  drops.  The  small  drop  in 
pressure  among  trained  skiers  is  due  to  enlargement  of  the  capillaries 
of  the  working  muscles.  A  rise  in  arterial  pressure  to  160  mm  mercury 
column  indicates .  the  need  of  decreasing  the  speed  or  calling  for  a  halt. 

*  The  heavy  physical  load  of  Skiers  causes  a  substantial  loss  in 
body  weight  due  to  sweating  that  may  amount  to  3.5  kg  over  a  distance  of 
30  km.  It  is  believed  that  soldiers  lose  0.5  kg  of  weight  for  every  hour 
of  skiing.  The  loss  is  much  less  in  trained  men  than  in  novices. 

The  conditioning  process  is  the  same  as  for  ordinary  marching  — 
gradual  increases  in  distance  and  load  carried.  It  usually  begins  with 
5  to  ?  km  and  steadily  grows  to  20  to  25  km.  From  time  to  time  ski 
marches  of  30  to  hO  km  are  ordered  to  increase  endurance.  The  same 
principle  applies  to  the  rate  of  speed. 

Energy  is  conserved  by  rhythmic  movements  with  no  jerkincss  or 
change  in  tempo,  Soviet  investigators  have  found  tiial  work  performed 
rhythmically  is  more  productive  and  less  fatiguing.  The  rhythm  set 
during  the  first  portion  of  a  trip  (up  to  a  brief  halt)  should  be  kept 
until  the  destination  is  reached. 

On  ski  marches  brief  halts  are  called  in  accordance  with  the 
condition  of  the  road,  weather,  and  degree  of  training  received  by  the 
men.  The  site  is  chosen  so  as  to  permit  resting  in  a  place  sheltered 
from  the  wind.  The  time  is  shortened.  There  are  no  major  halts  in  the 
winter  due  to  the  shortness  of  the  day. 

Skiing  causes  the  production  of  a  good  deal  of  heat.  Correct 
clothing  must  be  worn  for  unimpeded  emission  of  this  heat.  Leather  and 
fur  garments  that  tend  to  hold  in  heat  are  unsuitable  for  skiing.  A 
sports  jacket  and  trousers  are  perhaps  the  best  for  skiers.  Felt  boots 
are  good  on  cry,  frosty  days.  Cloth  or  felt  jack  boots  are  best  when 
the  weather  is  changeable.  High  overshoes  arc  also  suitable,  but  they  must 
not  be  laced  too  tightly  so  as  not  to  hinder  blood  circulation.  Insoles 
arc  absolutely  essential.  It  is  Important  that  the  fastening  of  the  skis 
not  press  against  the  feet  and  constrict  movement • 
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Expericr.cc  gained  during  uejor  ski  marcher  o I  the  Soviet  Amy 
las  shown  that  abrasions  can.  bd  prevented  by:  (1)  rubbing  the  body 
a.id  legs  with  cold  water  upen  completing  a  <liy*s  march  and  the  next 
norni:y  before  ccntinuirgj  (2)  w.ishing  the  legs,  neck,  end  armpits  xrith 
‘soap  and  water  at  least  twice  tally;  (3)  preventive  bandaging  of  the 
feet  and  ankles. 

It  is  important  during  a  winter  march  to  check  whether  the  skin 
of  the  face,  cars,  nose,  fingers,  hands,  find  feet  remains  sensitive. 

The- latter  arc  particularly  prune  to  frostbite,  and  are  less  likely  to 
be  noticed  ilian  ether  parts  of  the  body.  It  is  also  important  to  bear 
in  mind  that  feet  may  become  frostbitten  even  when  it  isn't  very  cold, 
liiis  happens  most  frequently  perhaps  during  a  thaw  when  the  CMUpnrativcJy 
warm  temperature  of  the  day  gives  way  to  frost  at  right.  l"hc  main  cause 
here  is  wet  shoes  and  dsimp  puttees.  That  is  why  it  is  so  important  to 
change  damp  puttees  and  insole*,  rund  to  dry  out  tiie  footwear,  particularly 
felt  Loots, 

if  frostbite  develops,  r.s  may  be  determined  from  skin  poller  end 
loss  of  sensitivity,  the  affected  parts  must  be  rubbed  vigorously  but 
not  roughly  with  the  lend,  towel,  or  clean  handkerchief.  There  should 
be  r.u  robbing  with  snow,  mittens,  cr  coat  sleeve  to  avoid  injuring  and 
info,  ina  the  skin,  The  skin  is  rubbed  until  it  reddens  and  regains  ' 
scnsi.-lvity.  First  aid  is  admin* stored  in  a  warm  room  or  place 
sheltered  frem  the  wind,  A  dry  bandage  is  applied  (no  nibbing)  if 
there  are  blisters  (second  degree  frostbite), 

Uct  shoes  and  clothes  are  the  main  cause  of  frostbite  among  skid's. 
Therefore,  the  clothes  and  shoes  must  be  dried  out  at  every  possible 
opportunity,  socks  or  puttees  changed,  insoles  dried  or  changed. 

IT  the  cold  is  accompanied  by  strong  wirds,  the  earflaps  of  the 
cap  must  be  lowered  and  triangular  cloth  aprons  tied  around  the  hips  to 
prevent  the  sex  organs  from  becoming  chilled. 

In  strong  winds  the  skiers  at  the  head  cf  the  column  are  rwst 
exposed  and  they  should  periodically  change  places  with  the  others. 


Marching  in  Mountains 


Marching  in  mountains  requires  traveling  over  narrow  paths  and 
stony  debris,  snow,  and  glaciers  under  the  conditions  of  low  atmospheric 
pressure  and  sharp  changes  in  temperature  in  the  course  of  a  day  (the 
daily  drop  in  temperature  is  often  over  50°).  With  altitude  the  air 
temperature  drops,  absolute  humidity  decreases,  and  solar  radiation 
intensifies. 

A  source  of  danger  in  mountainous  regions  is  ultraviolet  radi¬ 
ation,  uhich  may  cause  conjunctivitis  or  snow  blindness. 

The  drop  in  atmospheric  pressure  in  mountains  causes  a  reduction 
of  the  partial  pressure  of  oxygen  both  in  the  atmospheric  air  and  in  the 
alveoli  of  the  lungs.  The  cf  1  :ct  on  the  organism  is  intensified  by  the 
pack,  ammunition,  food,  tent,  and  sometimes  the  fuel  carried  by  the 
soldiers. 
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The  force  of  the  wind  taay  be  20  m/scc  or  more.  The  low  temperature 
after  sundown  makes  it  difficult  to  set  up  a  night  halt,  especially  in 
the  winter  \;hcn  snowstorms  inijjcdc  movement. 

It  is  difficult  to  walk  with  a  normal  rhythmic  pace.  The  need 
of  controlling  each  step  makes  for  fatigue. 

In  preparing  for  action  in  the  mountains  it  is  very  important  to 
condition  the  cardiovascular  system  and  lungs.  There  is  no  need  of 
selecting  special  people  for  mountain  combat.  During  World  War  II 
ordinary  infantry,  artillery,  engineer  troeps  and  others,  as  ucll  as 
regular  mountain  troops,  successfully  fought  and  smashed  the  enemy  in  the 
Caucasus  and  Carpathians,  However,  this  fact  docs  not  exclude,  indeed 
it  underlines  the  need  of  special  training  for  mountain  fighting. 

The  distance  to  be  covered  and  the  speed  arc  determined  by  the 
nature  of  the  route  (condition  of  the  roads  or  paths,  nature  of  the  ground, 
enow  or  ice,  steepness  of .ascents  and  descents,  height  above  sea  level). 

In  difficult  sections  of  the  road  the  pace  generally  becomes  uneven; 
walking  is  unrhythmic,  agitated,  and  tiring.  At  great  heights  (It. 5  km) 
the  pace  may  drop  to  30  steps  every  30  seconds  with  30  seconds  for  rest; 
the  step  is  shortened  to  50  cm. 

According  to  A,  JJ.  Krestovnik,  at  2,000  m  and  a  grade  of  5  to  10° 
the  best  tempo  is  100  steps  a  minute  at  about  3  kilometers  an  hour 
(including  15  minutes  of  rest).  With  a  slope  of  15  to  20°  he  recommends 
a  pace  of  60  to  ?C  m/min  at  2  kilometers  an  hour;  with  a  slope  of  25  to 
30°  the  speed  drops  to  1  kilometer  an  hour  at  a  pace  of  bO  to  50  m/nin. 

The  author  stresses  the  importance  of  avoiding  sprints  and  main¬ 
taining  an  even  pace.  There  should  be  5-rainulc  stops  at  comparatively 
short  intervals  of  time  (from  15  to  50  minutes  depending  on  the  altitude 
and  grade).  Breathing  should  be  slow,  even,  and  deep. 

Owing  to  the  difficulties  of  walking  all  movement  should  be 
halted  as  soon  as  the  command  is  given;  otherwise  the  rest  period  will 
consumed  by  the  laggards  catching  up,  with  only  those  at  the  head  of 
the  column  getting  any  rest.  During  the  rest  period  the  soldiers  should 
breathe  deeply  and  evenly.  They  are  taught  early  in  training  that 
frequent,  shallow  breathing  during  rest  periods  is  ineffectual.  Deep 
breathing  enables  a  greater  amount  of  air  to  reach  the  alveoli  and 
thereby  increase  oxygen  tension  In  alveolar  air.  It  also  eases  the 
work  of  the  heart  and  helps  it  to  fill  with  blood  during  the  diastole. 

Theoretical  considerations  as  well  as  practical  experience 
indicate  that  in  marches  at  high  altitudes  brief  rest  pcriois  arc 
not  in  themselves  sufficient  for  regaining  strength.  There  must  also 
be  30-sccond  to  l-l/2-minute  stops  depending  on  the  condition  of  the 
men  as  determined  from  the  way  they  ere  breathing  by  the  commanding 
officer  or  doctor.  Since  the  sair.  purpose  of  these  stops  is  to  help 
breathing  and  blood  circulation,  it  Is  impossible  to  fix  them  by  the 
time  spent  in  covering  a  given  distance  or  by  the  steepness  of  the 
slope.  The  only  sound  criterion  is  the  condition  of  the  men  — 
breathing  and  blood  circulation. 
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The  distance  to  be  traveled  each  dny  cannot  xic  prci-  tomined 
because  of  such  secondary  factors  os  the  ascento  and  descents,  condition 
cf  the  reads  and  vails,  and  lew  barometric  pressure,  Acco:ajr,g  to  V.  3*. 
Solov'-yev,  a  diy*s  march  for  twined  units  in  rn  avcr-igc  .icuntainous  acne 
night  be  set  at  20  km  with  an  ascent  to  a  pass  of  up  to  1,CC0  in.  At 
altitudes  above  3,000  m  tl.z  distance  should  be  shortened  to  10  to  15  to* 
In  fore  inn  a  pars  at  an  elevation  of  abcut  1,001  n,  9  to  10  ky  arc  con¬ 
sidered  the  limit. 


Mountain  Sickness 


The  difficulties  associated  with  rurcliing  at  high  altitudes  arc 
complicated  by  mountain  sickness.  The  initial  synatoms  nay  she J  up  at 
a  height  of  2,5  Jot,  ni though  it  is  more  canton  at  h  to  5  lea.  The  chief 
cause  of  mountain  sickness  is  a  drop  in  the  partial  pressure  ef  oxygen 
due  to  decreasing  atmospheric  pressure  with  height. 

The  symptoms  differ  iron  individual  to  individual.  At  first 
there  is  shortness  of  breath  and  weakness;  then  fatigue  quickly  sets 
in,  frequently  preventing  further  climbing  and  demanding  rest.  Dizziness, 
nausea,  vomiting,  and  sudden  loss  of  consciousness  with  leg  and  abdominal 
cre.ii,  arc  common.  Impaired  motor  coordination  and  trembling  cf  the 
hand::,  uhleh  is  particularly  noticeable  when  attempting  to  write  some¬ 
thing,  also  occur.  The  effect  of  oxygen  deficiency  shews  up  in  unwarranted 
elation  that  later  turns  into  heightened  irritability  and  sleepiness e 
The  appearance  of  these  symptoms  calls  for  complete  rest  and,  in  severe 
cares,  the  administration  of  oxygen.  These  measures  bring  relief  fairly 
promptly. 

The  symptoms  of  mountain  sickness  due  to  impaired  autonomic 
functions  frequently  precede  changes  In  higher  nervous  activity  and 
In  the  sense  organs.  According  to  A,  M.  Xrcstovnikcv,  these  changes 
show  vp  in  (1)  intensification  of  the  processes  of  stimulation  and 
weakening  of  the  processes  of  inhibition;  (2)  decreased  acuity  of 
vision,  narrowing  ef  the  field  ef  vision,  enfccblcmcnt  of  accomodation, 
inpaired  color  perception  (green  and  blue),  decreased  light  sensitivity; 

(3)  slightly  impaired  hearing;  (It)  sharply  diminished  olfaction  to  total 
loss  cf  the  ability  to  detect  odors;  (5)  changes  In  taste  (urge  for  sour 
and  sweet,  aversion  to  neat);  (6)  decreased  tactile  sensitivity; 

(?)  increased  sensitivity  to  pain.  All-  these  changes  result  from  a 
drop  in  the  partial  pressure  of  oxygen  in  mountain  air,  which  causes 
hypoxemia,  l.c.,  insufficient  oxygen  in  the  blood.  Hypoxemia  results 
in  disturbance  cf  the  oxidative  processes  in  the  tissue  and  intensified 
pulmonary  ventilation  leading  to  hypocapnia,  i.e.,  subnormal  concentration 
of  carbon  dioxide  in  the  blood* 

The  best  way  of  combatting  mountain  sickness  is  to  halt  the  march 
a-ic  allow  the  officers  and  men  to  rest.  If  circumstances  do  not  permit 
this,  the  soldiers  *  packs  must  be  lightened.  Oxygen  or  carbogen  (a 
mixture  consisting  of  #4$  oxygen  and  6£  carbon  dioxide)  may  be  administered 
in  acute  cases. 


-  19U 


O 

O- 


; .  i  T*  Ji 


o 

o 


liountain  sickness  can  be  prevented  by  strict  observance  of  the 
rules  for  movement  and  rest,  changing  when  the  conditions  encountered 
warrant  (steepness  and  height  of  slope,  weather,  etc.).  Systematic 
training  with  gradual  conditioning  to  mountain  marches  is  the  best 
preventive. 

The  experience  of  people  who  have  lived  for  a  long  time  in 
mountains  indicates  that  man  can  adapt  to  rarefied  mountain  air  and  will 
r.ot  experience  mountain  sickness  even  at  altitudes,  of .  U  to  5  kn.  It  is 
a  familiar  fact  that  when  the  inhabitants  of  plains  live  in  mountains 
for  a  long  time  they  feel  better,  cease  to  breathe  heavily,  and  no 
longer  complain  of  doziness  and  headaches.  This  process  of  daptation 
of  plains  people  to  mountain  climate  and  low  atmospheric  pressure  is 
called  acclimatization.  The  period  of  adjustment  to  altitude  ordinarily 
does  not  take  more  than  two  months.  Acclimatization  is  most  rapid  during 
the  first  two  c?  three  weeks  when  the  adaptive  reactions  of  the  organism 
arc  being  developed. 

Acclimatization  may  be  accelerated  by  active  training,  which 
includes  physical  exercise,  e,g,,  morning  gymnastics,  practice  in 
climbing  rocks,  walking  on  snow  and  ice,  and  hikes  in  the  mountains. 

These  exercises  tone  up  all  the  organs  and  systems  and  prepare  the  body 
for  new  activity. 

The  mechanism  of  acclimatization  to  high  altitudes  Is  explainable 
by  I.  P.  Pavlov ?s  physiological  theories.  The  new  living  and  working  '• 
conditions  cause  functional  changes  of  adaptive  character  that  heighten 
resistance  to  oxygen  insufficiency.  The  body  responds  with  functional 
changes  in  the  respiratory,  cardiovascular,  and  blood-forming  systems 
to  the  decrease  in  partial  pressure  of  oxygen  in  mountain  air.  The 
changes  resulting  from  a  comparatively  long  stay  at  high  altitudes 
(at  least  12  to  lit  days)  persist  for  l-l/2  or  2  months  even  after 
returning  to  level  country,  ."The  amount  of  erythrocytes  and  hemoglobin 
is  then  restored  to  the  original  level.  Tolerance  of  low  oxygen  pressure 
and  intensified  oxidative  ability  are  retained  for  a  fairly  long  time. 

Karching  in  mountains  makes  unusually  great  demands  on  a  soldier 
due  to  the  character  of  the  terrain,  sharp  fluctuations  in  temperature, 
intensity  of  solar  radiation,  low  partial  pressure  of  oxygen,  dryness 
of  the  air,  strong  winds,  absence  of  protection  against  the' elements, 
lack  of  fuel,  etc.  Thus,  adequate  medical  measures  are  exceptionally 
important-  These  include: 

(1)  careful  planning  of  a  climb  with  due  regard  for  the  steep¬ 
ness  of  the  slopes  and  degree  of  training  of  the  men; 

(2)  gradual  hardening  of  units  unaccustomed  to  mountain  con¬ 
ditions,  especially  at  altitudes  of  3,CC0  m  or  more; 

(3)  reduction  of  rest  periods  to  a  minimum  due  tc  the  danger  of 
body  chilling; 

(is.)  mandatory  wearing  of  overcoats  during .  long  halts, 

(5)  shifting  the  time  of  dinner. to  the  evening  because  the  severe, 
physical  stress  of  mountain  climbing  hinders  normal  digestion; 


195 


(6)  concern  for  protective  measures  against  the  intense  solar 
radiation  (uraoked  glasses,  thick  paper  shields  with  cross-shapes  slits 
cr  hriir  bets,  face  salvo). 

The  great  dryness  cf  the  air  at  high  altitudes  causes  fairly 
substantial  losses  of  water,  which  can  be  made  up  through  food  nnd 
drink-  Intensified  mctnbolLna  mnkes  a  scurd  diet  unusually  important. 
T.‘te  possibility  cf  hypoglycemia  doveloping,  asp«cially  in  untrained 
soldiers,  is  something  that  must  lie  kept  in  mind.  The  daily  ration 
should  contain  adequate  amounts  of  carbohydrates  and  tiic  correct  • 
proportion  cf  fat0 


Might  Marches 

Torches  in  a  modern  war  are  often  executed  at  night  generally 
with  co'iSidcrjbla  air  support.  Marches  at  night  or  under  conditions 
of  limited  visibility  (fog,  rain,  snow)  were  common  during  Merle  IJnr 
II.  Such  marches  are  more  fatiguing  than  day  marches  because  it  is 
difficult  to  see  the  road.  On  a  dark  night  the  rate  of  travel  over  a 
poor  ra?.d  is  shout.  one- third  the  normal,  i.e03  3  km/hr.  On  a  moonlit 
night  over  a  good  road  the  rate  may  be  as  much  as  b  ka/hr.  A  success¬ 
ful  a.  -xh  requires  preliminary  reconnaissance  cf  the  route  and  possible 
stepp .••ig  places.  Long  liaits  aie  ordinarily  not  scheduled  in  order  to 
save  time  and  prevent  the  men  from  falling  asleep, 

A  major  responsibility  cf  the  medical  service  is  to  examine 
carefully  soldiers  suffering  from  defects  of  vision.  For  example,  those 
afflicted  with  hemeralopia  should  not  be  assigned  to  reconnaissance 
groups  or  patrols  cr  march  security.  These  soldiers  are  to  be  kept 
under  the  supervision  of  NCO*s  or  medical  instructors.  If  possible, 
their  pack  should  be  somewhat  lightened. 

Conditioning  for  marches  is  very  important.  The  initial  marches 
may  cause  considerable  nervous  and  mental  tension,  but  this  is  mere  or 
less  completely  overcome  in  time  as  a  result  of  training.  The  men 
gradually  develop  the  required  skill  and  come  to  the  destination  in  a 
cheerful  frame  of  mind. 

Just  before  a  march  the  men  should  have  at  least  st.  ai  hours  of 
uninterrupted  sleep.  The  dally  detail  secs  to  it  that  there  is  no 
talking  cr  other  noise.  The  soldiers  sleep  in  dark  rooms  and  1-1/2  hours 
before  starting  receive  hot  food.  Canteens  are  filled  with  tea  just 
before  setting  out. 

Preparations  are  suited  to  the  time  of  the  year  and  weather. 
Marches  are  so  planned  that  all  the  units  arrived  at  the  destination 
by  dawn. 

The  following  are  the  responsibilities  of  the  medical  service 
on  a  march: 

(1)  inspection  of  the  route  and  proposed  brief  stopping  places; 

(2)  detecting  tho?e  suffering  from  visual  defects  and  arranging 
for  them  to  be  kept  under  the  supervision  of  medical  instructors  or 
noncommissioned  officers; 
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(3)  finding  these  weakened  or  tired  out  by  previous  marches  so  as 
to  have  them  relieved  of  part  of  their  packs ; 

(1)  participating  in  the  preparation  Of  march  training  charts  vith 
provision  for  dark  adaptation. 

It  should  be  borne  in  mind  that  adaptation  to  new  conditions  of 
light  takes  10  minutes,  whereas  dark  adaptation  requires  h$  to  60 
minutes.  The  speed  vith  which  dark  adaptation  may  be  acquired  depends 
on  how  much  vitamin  A  is  present  in  the  organism,  particularly  in  the 
retina,  and  the  ability  of  the  central  nervous  system  to  receive  minimum 
light  stimulation.  Therefore,  men  detailed  to  reconnaissance  or  march 
security  should  stay  in  as  dark  a  room  as  possible  for  an  hour  before 
the  march  begins. 

I-Icn  before  engaging  in  marches  or  battles  at  night  should  have 
adequate  amounts  of  vitamin  A  in  their  food  (at  least  5,000  I.U.  or  3  mg 
of  carotene).  It  has  recently  been  learned  that  vitamin  C  too  has  a 
favorable  effect  on  dark  adaptation.  Caffeine  is  suggested  as  a 
stimulant  of  night  vision. 


Desert  Marches 

mmm 


Deserts  generally  have  few  roads,  severe  climatic  conditions, 
lack  of  inhabited  points,  and  little  water.  The  medical  service  is 
responsible  for  the  following  in  connection  with  a  murch  in  the  desert: 

(1)  preparation  of  a  chart  of  movement  and  rest  with  a  designation  of 
the  halts  at  sources  of  water;  (2)  organization  of  sanitary  reconnaissance 
of  the  route  (for  poisonous  snakes  and  insects,  disease-bearing  rodents 
and  insects);  (3)  careful  analysis  and  evaluation  of  the  sources  of  water; 
(U)  execution  of  measures  to  improve  the  quality  of  the  water. 

In  working  out  the  movement  chart  the  senior  physician  of  the 
unit  must  take  steps  to  prevent  sunstroke  in  the  summer  and  frostbite 
in  the  winter.  The  hottest  part  of  the  day  is  reserved  for  rest  to 
avoid  overheating. 

The  insufficiency  of  water  in  deserts  makes  it  urgent  that  the 
rules  for  water  use  be  strictly  observed. 

The  uater,  as  a  rule,  is  highly  mineralized.  The  taste  can  be 
improved  by  adding  citric  acid,  fruit  juice,  strong  tea,  or  coffee. 

Uater  is  issued  on.'y  after  it  lias  first  been  disinfected  vith 
chemicals  or  boiling.  Uater  from  irrigation  ditches  often  contains 
pathogenic  microbes  along  with  the  cysts  of  protozoans.  In  addition 
to  being  chlorinated,  this  water  is  first  coagulated  and.  then  filtered. 


Hearing  Gas  Kapks  Uhiie  Ilarchlnq 

The  threat  of  a  chemical  attack  on  marching  soldiers  makes  it 
essential  that  gas  masks  and  antl-chen  icc.1  preparations  be  kept  in 
readiness.  Hearing  a  gas  mask  makes  breathing  and  heart  action  more 

O  difficult  on  a  march.  Moreover,  the  face  part  of  a  mask  interferes  vith 
vision  and  hearing. 
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Gas  masks  cannot  Ion  worn  comfortably  without  systematic  training. 
Conscientious  training  helps  to  diminish  or  even  eliminate  the  adverse 
effects  cn  breathing*  blood  circulation,  hearing*  and  vision. 

Xt  has  been  learned  from  many  years  of  experience  that  sitting 
quietly  wearing  a  mask  serves  no  purpose*  for  it  does  not  prepare  the 
soldiers  for  the  various  conditions  that  they  ray  encounter  in  combat 
cr  chemical  warfare. 

Correct  breathing  technique  is  vital  and  is  acquired  by  all  kinds 
of  exercises*  Trailing  begins  with  the  men  familiarising  ther.solves  . 
with  the  mask  and  develop ir^j  the  correct  rhythm  of  breathing  while 
wearing  it.  This  is  followed  by  a  walk  cf  20  to  30  minutes,  the 
length  being  increased  to  UO  or  50  minutes  the  third  time*  to  an  hour 
cr  more  the  fourth  time  (the  route  sc2p  alternating  with  the  speed 
marching  step).  The  fifth  exercise  is  a  100  or  2 CO  a  sprint.  The  time 
is  gradually  increased  to  2  or  2*1/2  hours  involving  various  kinds  of 
novcicnt. 

Training  continues  long  after  the  men  have  learned  how  tc  march 
wearing  masks  so  as  to  strengthen  their  newly  acquired  skill  using  the 
route,  rapid  marching,  and  double  time  Steps*  This  requires  drill 
exercises*  field  exercises*  marches,  rushes,  and  march-dashes.  Experience 
has  un  that  a  high  level  of  training  can  be  maintained  indefinitely 
if  the  mask  is  worn  at  least  2-1/2  or  3  heurs  once  a  week* 

There  is  a  good  deal  cf  moisture  in  the  face  part  of  the  mask 
In  warn  weather  due  to  increased  sweating.  The  skin  eventually  becomes 
irritated.  Hence*  the  training  tine  is  shifted  to  the  cooler  morning 
or  evening  hours. 

The  mask  is  not  taken  off  as  soon  as  strenuous  muscular  work 
is  completed  because  the  heart  and  lungs  are  adjusted  to  the  changed 
conditions  occasioned  by  wearing  it.  The  mask  must  be  worn  for  some 
time  alter  exercise. 

A  march-dash  is  scheduled  only  when  the  men  are  accustomed  to 
this  kind  of  activity  without  wearing  masks  and  after  they  have  learned 
ordinary  marching  with  them.  The  same  holds  true  of  ski  training  — 
first  a  mastery  of  ski  technique  without  masks,  then  ordinary'  marching 
wearing  masks*  steady  increases  in  speed,  distance,  and  difficulties,  and 
finally  ski  marching  wearing  masks. 

There  is  no  reason  to  fear  frostbite  under  the  facepiece  (helmet) 
where  the  temperature  is  usually  higher  than  the  air  temperature  and  the. 
opening  is  covered  by  the  earfiaps  of  the  cap.  However,  frostbite  of 
the  face  is  a  possibility  when  the  temperature  is  around  30°. 

It  has  been  fully  proven  that  soldiers  can  walk  about  in  gas  masks 
for  2  cr  3  hours  or  wear  them  indefinitely  sitting  or  lying  down.  It  is 
quite  possible  to  leam  to  sleep  in  a  mask  after  only  a  little  practice. 
Soldiers  get  accustomed  to  it  after  2  or  3  nights  and  there  is  no  danger 
to  health.  Should  the  tube  of  a  mask  become  crimped  (by  being  squeezed 
or  bent)  and  make  it  very  difficult  to  breathe*  the  soldier  will  quickly 
wake  up.  • 
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Drinking  on  Ibrchfts 

Thirst  is  generally  caused  by  insufficient  water  in  the  body. 
However,  it  nay  result  from  drying  of  the  mucous  meiubranes  of  the  mouth 
and  throat,  which  frequently  happens  on  marches,  in  athletic  contests, 
during  singing,  and  after  prolonged  talking  (lecture,  report).  The 
muccus  membranes  may  become  dry  in  certain  emotional  states  (agitation,  - 
fear,  etc,).  This  type  of  thirst  is  quickly  relieved  by  simply  moistening 
the  membranes. 

Intense  thirst  along  with  substantial  losses  of  water  by  the  body 
occurs  during  swift  marches,  while  moving  earth  in  connection  with  the 
building  of  field  type  of  defensive  installations,  and  in  athletic 
contests  (football,  long-distance  running,  etc.).  The  thirst  is  caused 
by  extensive  loss  of  water  due  to  copious  perspiration.  Intense  thirst 
is  accompanied  by  pronounced  dryness  of  the  mucous  membranes  ox  the 
mouth  and  throat,  ultimately  becoming  exceedingly  painful. 

The  actual  need  of  water  and  the  subjective  sensation  of  thirst 
sometimes  do  not  coincide*  One  must  therefore  take  into  account  the 
condition  of  the  body  and  correctly  evaluate  the  causes  of  the  sensation 
of  thirst.  If  it  is  due  to  dryness  of  toe  mucous  membranes  or  emotional 
state,  2  or  3  drops  of  water  will  suffice  to  quench  it. 

Cn  a  march,  particularly  in  warn  weather,  a  soldier  will  lose 
a  good  deal  of  weight  as  a  result  of  heavy  perspiration.  The  amount 
depends  cn  a  number  of  factors:  temperature,  humidity,  intensity  of 
heat  radiation,  physical  load,  etc.  Air  temperature  and  physical  load 
are  the  most  important.  A  substantial  amount  of  chlorides  (about  0.*>£) 
is  lest  with  toe  sveate  This  means  that  2$  g  of  chlorides  are  lost 
with  5  liters  of  water.  In  Central  Asia  the  loss  of  water  may  be  as 
much  as  ?  or  10  liters  so  there  is  a  threat  of  chloride  impoverishment. 
However,  in  view  of  the  comparatively  large  supply  of  chlorides  in  the 
body  (ihO  g,  according  to  Ilagnus-Levy,  or  100  g,  according  to  Hack)  and 
constant  replenishment  with  food,  toe  danger  of  chloride  deficiency  is 
almost  negligible,  G.  Ye.  Vladimirov  found  that  the  daily  army  ration 
includes  approximately  30  g  of  saltj  in  addition,  7  to  9  g  is  supplied 
by  bread. 

At  one  time  a  number  of  investigators  suggested  a  water-salt 
regimen  to  eliminate  the  danger  of  blood  clotting,  help  decrease  thirst, 
louer  body  temperature,  and  improve  the  sense  of  well-being  of  soldiers 
on  a  march.  These  favorable  results  -- -  to  be  achieved  by  consuming  10 
to  15  g  of  salt  before  a  march  — •  were  attributed  to  adjustment  of  the 
salt  balance  in  the  organism.  It  was  thought  that  the  heavy  loss  of  salt 
with  copious  perspiration  could  be  compensated  for  by  increasing  the 
ccnsunpticin  of  salt  with  food. 

Due  to  the  substantial  loss  of  sodium  chloride  with  perspiration 
the  law  calls  for  workers  in  hot  shops  to  be  supplied  with  salted  (155 
solution  cf  sodium  chloride)  and  carbonated  water.  Some  armies  have 
adopted  a  different  usait  ration”  for  temperate  and  hot  climates  (French 


soldiers  arc  given  17  9  of  salt,  in  E’uope  and  50  g  in  French  Souden). 

The  American  air.y  in  ’.'crld  V.’ar  II  added  one  pound  (u53.6  g)  cf  salt  par 
ICO  gallons  (376*5  liters)  of  ■water, 

A  careful  study  of  Inc  problem  by  G.  Ye.  Vladimirov  ar.d  hie  cc- 
■worksrs  showed  that  there  is  ne  basis  for  adding  salt  to  food  before 
a  merch,  The  research,  uhich  was  conducted  during  a  Central  A? Ian 
sunder,  revealed  ne  signs  of  subnormal  quantities  cf  salt  in  the  body 
with  a  weight  less  of  3  to  ii  kg,  The  salt  content  of  the  2>locd  regained 
unchanged  and  there  was  practically  no  excretion  of  salt  with  urine. 

FaraUel  observations  with  salt  supplements  failed  to  show  ar.y  persistent 
increase  in  chlorides.  Nor  did  the  addition  of  salt  prevent  clotting. 

The  same  findings  were  reported  about  toi  years  before  by  V.  K. 
Solovyev  uho  discovered  that  adding  salt  to  the  diet  of  soldiers  on  a 
march  during  a  Central  Asian  summer  produced  no  useful  effect;  actually, 
it  turned  out  to  be  very  disagreeable.  The  fact  is  a  person  uiln 
sufficient  salt  in  his  body  deesn^t  really  need  any  more  whan  marching. 

The  loss  of  salt  following  heavy  sweating  is  easily  made  up  by  these 
reserves o 

Soviet  Army  rules  for  drinking  on  a  march  are  essentially  as 
foli'NTS!  (1)  do  not  use  water  from  sources  found  along  tine  way; 

(?.'  w-’ink  water  only  from  your  own  canteen  or  frem  springs  and  wells 
tutorized  by  the  commanding  officer;  (3)  do  not  drink  at  will  just 
because  of  a  sensation  of  thirst,  for  It  nay  be  deceptive.  Unnecessary 
water  overloads  the  bety  with,  fluid,  causes  copious  perspiration,  and 
lowers  efficiency  and  endurance.  The  purpose  of  the  array  rules  is  to 
ensure  that  the  soldiers  obtain  what  they  need  for  their  health,  efficiency, 
and  endurance  on  a  march.  The  rules  are  particularly  important  in  a  hot 
climate  when  increased  sweating  may  cause  thirst  by  the  time  of  the  first 
brief  stopping  period.  Even  in  a  temperate  climate  on  a  hot  summer  day 
the  desire  for  water  Is  strong. 

In  hot  weather  a  soldier  needs  about  5  or  6  liters  of  water  a  day, 
2.5  to  3.5  liters  for  drinking  (including  tea),  the  rest  in  the  preparation 
of  food.  On  a  march  in  hot  weather  and  with  strenuous  physical  work  a 
soldier  must  eat  at  least  25  g  of  salt  daily  with  his  food.  This  amount 
is  supplied  uith  his  ration  which  contains  abcut  30  g  of  table  salt. 
Consequently,  there  is  no  need  of  any  salt  supplement. 

The  rules  urge  no  drinking  at  the  first  and  second  brief  halts. 

For  dryness  one  or  twe  mouthfuls  held  as  long  as  possible  in  the  mouth 
should  suffice.  At  the  third  and  fourth  halts  after  5  or  6  minutes  of 
rest  one  or  two  glasses  of  water  may  be  drunk.  This  should  be  done  as 
slowly  as  possible.  Ten  or  fifteen  minutes  after  arriving  at  a  major 
stopping  place  one  or  two  glasses  may  be  drunk  after  the  mouth  is  rinsed. 
Before  setting  out  again  after  a  major  halt  or  night  halt,  water  or  tea 
may  be  drunk  until  the  thirst  Is  completely  quenched. 

The  flasks  are  filled  with  boiled  or  disinfected  uatei  by  orders 
of  the  platoon  or  company  commander.  If  possible,  tea  is  used  instead 
cf  water.  Cold  tea  dees  u  better  job  of  quenching  thirst  and  contributes 
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to  the  sense  ol  ue 11-being  and  efficiency  of  the  men  while  it  decreases 
fatigue  and  calces  for  cheerfulness.  The  inhabitants  of  Central  Asia 
ere  well  aware  that  hot  tea  is  effective  in  quenching  thirst,  and  they 
do  not  use  water  for  this  purpose.  Tea  not  only  relieves  the  sensation 
of  thirst,  but  it  also  has  a  favorable  effect  on  the  cardiovascular 
system  and  secretion  of  gastric  juice.  The  sugar  added  to  tea  replenishes 
the  carbohydrates  used  up  in  muscular  work. 

Cne  should  not  drink  directly  upon  arrival  at  a  night  halt.  After 
the  mouth  and  throat  are  rinsed,  no  more  than  one  or  two  glasses  of  water 
should  be  drunk,  a  little  at  a  time.  Unlimited  quantities  of  tea  or 
disinfected  water  can  be  drunk  after  supper  or  dinner. 

Heat  Prostration 

There  is  marked  intensification  of  heat  production  on  a  march 
due  to  muscular  work.  It  has  been  shown  that  difficulties  in  heat 
emission  nay  be  caused  by  high  air  temperature  and  heavy  or  ill-fitting 
clothing.  Therefore,  overheating  of  the  body  is  possible  when  the 
temperature  climbs  to  38°  or  higher.  This  overheating  results  in 
prostration. 

Heat  prostration  is  observed  among  troops  chiefly  in  the  summer, 
on  marches,  when  the  conditions  are  ripe  for  increased  heat  production 
along  with  difficulties  in  heat  emission.  These  conditions  are  more 
common  in  the  southern  than  in  the  temperate  latitudes.  For  example, 
in  1873,  during  a  march  across  the  Karakum  desert  107  out  of  a  detach¬ 
ment  of  2,16?  men  suffered  from  heat  prostration. 

One  of  tl.e  indicators  of  the  condition  of  a  soldier  is  body 
temperature.  A  temperature  of  38.0  to  38.5  or  more  indicates  impaired 
thermoregulation  and  possible  overheating.  Thus,  the  range  between 
optimum  ana  dangerous  temperatures  for  efficiency  on  a  march  is  only 
1.5°.  This  indicates  the  high  degree  of  sensitivity  of  the  body's 
thermoregulatory  mechanism.  Perspiration  is  an  important  factor  in 
thermoregulation.  An  ordinary  pullover  tunic  saturated  with  sweat 
retains  over  0,5  liters  of  moisture.  Evaporation  of  this  moisture 
requires  ar  estimated  expenditure  of  270  calories  as  a  result  of  which 
the  body  begins  to  cool. 

Overheating  on  a  march  is  caused  by  high  air  temperature  and 
humidity,  stillness  of  tha  air,  intense  solar  radiation,  fatigue  frem 
previous  work,  inadequate  training,  wearing  of  clbthing  not  suited 
to  the  weather,  high  speed,  and  great  weight  o:.'  field  gear. 

Heat  prostration  shows  up  in  a  variety  or  forms  beginning  with 
uealsness  and  ending  with  collapse.  Early  symptom.”  include  congestion 
in  the  head,  headache,  nausea,  heaviness  in  the  lets,  flickering  in 
the  eyes,  yawning,  dizziness,  and  locomotive  disorders.  The  sufferers 
have  elevated  body  temperature,  rapid  pulse,  and  increased  respiratory 
rate.  If  first  aid  is  administered  in  time,  the  symptoms  quickly  dis¬ 
appear. 


Heat  prostration  nay  ret  in  suddenly  in  U:c  form  of  collapse. 

Sw ere  synjn.oi.is  occasionally  appear  four  to  six  hows  after  a  march 
is  ended  while  the  men  are  resting,  There  arc  disturbances  of  the 
central  nervous  system,  the  c  ease  lev  isr.es  s  in  particular  being  affected 
Kith  symptoms  xaioimn  from  sleepiness  to  deep  come.  Some  men  have 
convulsions  of  epileptic  nature  or  become  delirious.  Paralysis  c.c 
speech  disorders  arc  comparatively  rare.  Dody  temperature  is  generally 
elevated  (sometimes  to  b?°)«  Rapid  pulse,  respiratory  difficulties 
(tachycardia  cr  bradycardia),  and  enuresis  arc  very  frequent.  Some¬ 
times  tl»crc  is  vomiting  and  diarrhea. 

The  principal  sign  of  recovery  is  the  return  of  consciousness. 

An  initial  improvement  is  sometimes  deceptive  so  that  toe  patients 
breathing  and  blood  circulation  must  be  very  carefully  observed.  Heat 
prostration  Is  to  be  regarded  as  a  serious  disease  requiring  hospitalization. 

The  condition  can  be  prevented  by  the  following  measures : 

(!)  Sturt  the  march  as  early  in  the  morning  as  possible  so  that 
the  destination  or  major  halt  can  be  reached  before  tire  hottest  part  of 
the  day; 

(2)  Do  not  proceed  in  close  order,  for  this  hinders  air  circulation 
among  the  men  and  makes  heat  emission  difficulty 

(3)  Try  hard  to  select  shady,  aivy  places  for  halts; 

(b)  Provide  the  men  with  a  continuous  supply  of  good  drinking  water; 

(5)  Observe  the  rules  fer  drinking  water; 

(6)  Schedule  meal  times  when  all  or  a  good  part  of  the  trip  has 
been  covered  (at  least  1-1/2  to  2  hours  should  elapse  between  eating  and 
resuming  the  march); 

(7)  Co  not  allow  the  men  to  go  without  hats  on  hot,  sunny  days; 

(C)  Allow  the  men  to  march  with  unbottened  collar  and  rolled-up 

sleeves ; 

(9)  Relieve  the  men  of  part  of  the  load  (overcoat,  haversack, 
engineering  equipment)  insofar  as  this  is  possible; 

(10)  Shift  periodically  the  soldiers  in  the  middle  of  a  column 
because  they  arc  in  the  least  favorable  position  for  heat  emission; 

(11)  Have  the  HCG*s  and  medical  instructors  watch  the  inadequately 
trained  soldiers  and  those  with  little  endurance; 

(12)  Alert  the  officers  and  HCO’s  to  the  possibility  of  heat 
prostration. 

At  the  first  signs  of  impaired  thermoregulation  (sluggish  walk, 
irregular  breathing,  heavy  sweating,  unsteady  movements,  reddening  or 
pallor  of  the  face)  the  soldier  should  be  promptly  withdrawn  from  the 
raniis  and  placed  in  the  shade  where  he  is  relieved  of  his  pack,  has 
his  collar  loosened,  and  belt,  tunic,  and  undershirt  removed.  He  is 
given  water  and  ice  bags  or  vet  towels  are  applied  to  his  head  and 
neck.  Counterindications  for  the  latter  are  impending  collapse  and 
.  increased  irritability. 


Artificial  respiration  is  used  in  ease  of  collapse  and  oxygen 
administered.  Dloodlctting,  injection  of  physiological  solution,  and 
heart  stimulants  (camphor,  caffeine,  strophanthus,  and  cardiaaol)  arc 
indicated.  Intravenous  injection  of  a  physiological  solution  of  sodium 
chloride  and  glucose  is  effective  and  quick  acting.  Sufferers  from  sun 
stroke  should  be  sent  to  a  hospital  in  a  car  since  traveling  on  foot  is 
dangerous. 

Heft  prostration  can  be  prevented  by  wearing  properly  fitting, 
loose,  and  airy  clothing,  which  facilitates  the  emission  of  heat.  It 
is  particularly  important  that  the  clothing  be  able  to  absorb  perspiration. 
It  is  a  veil  knoiai  fact  that  the  men  swat  profusely  on  a  march  during 
hot  weather.  Hie  sweat  cools  the  body  as  it  evaporates.  If  the  under¬ 
wear  and  outer  clothing  do  r.ot  absorb  the  sweat  and  help  it  to  evaporate, 
overheating  is  inevitable. 

Clothing,  as  noted  above,  must  also.be  airy.  Otherwise  the  men 
have  difficulty  in  emitting  heat  and  run  the  risk  of  becoming  overheated 
curing  strenuous  muscular  activity.  It  is  difficult  for  air  to  pass 
through  neu,  unlaundered  cloth.  The  so-called  size  is  washed  out  in  the 
laundering  process  and  the  cloth  becomes  porous.  Hence,  laundered  under¬ 
wear  and  outer  clothing  provide  better  ventilation  while  marching  than 
do  new  garments.  They  are  also  preferable  in  connection  with  the 
evaporation  of  perspiration. 

The  shape  and  fit  of  clothing  are  even  mere  Important  to  health, 

A  soldier  has  to  walk  quite  a  bit.  That  is  why  his  underwear  and  outer 
clothing  should  be  looce  and  not  constrict  blood  circulation  or  hamper 
breathing.  I.’hilc  he  is  being  outfitted,  he  should  check  to  see  that  his 
clothes  are  not  too  tight,  that  they  allow  him  to  move  about  freely  and 
do  not  prevent  him  from  running.  Jumping,  or  crawling.  He  should  bear 
in  mind  that  clothes  shrink  all  over  when  they  are  laundered. 

In  the  summer  tight  clothing  clings  to  the  body  after  it  becomes 
wet  with  perspiration  and  displaces  the  air  spaces  between  the  body, 
underwear,  and  tunic.  The  result  is  impaired  heat  circulation  between 
■  the  body  and  the  outside  air  and  the  likelihood  that  the  skin  will 
became  rubbed. 

Sanitary-Hygienic  Arrangements  in  Connection  with  the 
Transnoreinq  of  Troops  by  Truck 

Troops  are  often  transported  by  truck  to  increase  the  speed  of 
movement  end  conserve  their  energy.  However,  riding  trucks  is  very  tiring 
if  continued  for  a  long  time  over  peer  roads  end  the  vehicles  are 
improperly  equipped.  - 

A  column  of  trucks  can  make  much  better  time  and  cover  greater 
distances  than  men  on  foot.  Brief  halts  arc  made  every  two  or  three 
hours  to  inspect  the  vehicles  and  enable  the  men  to  get  some  rest  (at 
more  frequent  intervals  in  freezing  weather).  As  a  rule  there  are  no 
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no/rr  halts*  It  is  inportant  that  the  rc joint ions  So r  keeping 
proscribed  distances  fcseveen  the  trucks  be  observed  in  order  to  prevent 
poisoning  by  c:dui::5t  gases* 

Hiding  in  a  truck,  unlike  waging,  involves  static  muscular 
torsion  rather  than  dyr.wnie  work*  2fy  static  tension  we  mean  the  tension 
of  muscles  without  movement;  dynamic  work,  differs  free  static  tension 
in  that  it  entails  movement- 

static  tension  is  known  to  cause  inti gue  more  rapidly  than  dynamic 
work  does.  Unbroken  static  exertion  is  usually  possible  only  for  a  feu 
minutes.  The  central  nervous  system  plays  a  major  role  in  the  dsvclop- 
jr.'-’r.t  of  symptoms  of  fatigue  due  to  the  static  exertion  connected  with 
riding  in  a  truck*  In  static  exertion  there  is  a  continuous  flow  of 
nerve  impulses  from  the  tendons  and  muscles  to  the  central  nervous 
system  and  back.  Fatigue  results  from  prolonged  excitation.  In 
dynamic  work,  cn  the  other  hand,  the  flow  of  impulses  takes  place  only 
when  the  muscles  contract.  Consequently,  when  the  muscles  arc  relaxed, 
the  flow  cl*  impulses  between  tlx  central  nerveus  system  and  muscles 
ceases.  The  intervening  break  enables  the  muscles  to  rest, 

Ifnilc  the  trucks  are  moving,  there  is  comparatively  little  muscular 
tenser..  If  the  vehicles  arc  net  equipped  to  carry  persons  and  the  men 
have  '  o  stand  or  sit  on  the  floor  with  tensed  muscles,  fatigue  nay  set 
in.  l.iis  happens  on  long  trips,  so  seats  should  be  provided  to  conserve 
their  energy.  The  bicod  stagnates  in  the  veins  of  the  lower  extremities 
when  the  men  have  to  stand  still  for  a  long  tine.  There  is  also  limited 
movement  of  the  chest,  I.e.,  a  decrease  in  the  volume  of  air  inhaled  and 
exhaled. 

During  short  halts  the  men  should  get  cut  of  the  truck  and  limber 
up  by  running  or  walking  rapidly  to  overcome  congestion  in  the  veins. 

Two  or  three  minutes  of  exercise  arc  helpful;  (l)  deep  breathing  in  and 
out;  (2)  raising  the  arms  overhead  while  simultaneously  kicking  first  one 
leg  backward,  then  the  other,  followed  by  lowering  the  arms  and  relaxing 
the  muscles  of  tire  upper  extremities  and  trunk;  (3)  bending  the  trunk 
forward  as  far.  as  possible  while  simultaneously  raising  the  arms,  etc* 

The  brief  halts  should  be  used  for  active  rest  to  get  rid  of 
static  tension  and  not  for  pointless  lying  down  or  sitting  on  the  ground. 

Soldiers  transported  in  open  trucks  arc  norc  exposed  to  the 
weather  than  when  marching  on  foot*  In  winter  the  motion  of  the  vehicle 
intensifies  the  cooling  effect  of  the  air.  This  increases  heat  emission 
but  not  heat  production  owing  to  the  lack  of  muscular  work.  Low  air 
temperatures  and  strong  wines  are  conducive  to  overcooling  and  colds. 

In  hot  weather  a  breeze  helps  heat  emission  and  increases  the  sense  of 
well-being. 

Trucks  moving  over  dirt  roads  raise  a  good  deal  of  dust  which 
settles  on  the  hats,  clothes,  and  equipment.  It  penetrates  into  the 
mouth  and  nose,  irritates  the  respiratory  passages,  and  inflames  the 
mucous  nembrar.es  of  the  eyes.  As  a  protection  against  foul  weather, 
particularly  in  the  fall  and  winter,  trucks  are  equipped  with  awnings 
to  protect  the  men  from  the  rain,  snow,  and  wind.  If  the  vehicles  do 
not  have  awnings,  the  men  may  use  ponchos  for  this  purpose. 
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It  is  extremely  important  that  the  legs  be  kept  warm  in  the 
winter.  Straw  or  pine  branches  arc  spread  on  the  floor  of  the  trucks 
to  prevent  chilling  of  the  legs  and  frostbite.  Insoles  of  felt, 
quilted  cloth,  straw,  or  hay  arc  inserted  into  the  boots.  Newspaper 
or  wrapping  paper  (two  or  three  layers  between  the  summer  and  winter 
puttees).  In  the  winter  the  men  sit  with  buck  to  the  wind  (with  backs 
to  the  driver  while  the  machine  is  moving).  The  trucks  are. stopped 
from  time  to  time  to  enable  the  soldiers  to  get  cut  and  run  around  to 
warm  up.  The  legs,  puttees,  and  shoes  must  be  kept  dry  if  frostbite 
is  to  be  prevented.  Uet  socks  and  puttees  arc  replaced  with  dry  ones 
before  getting  into  the  trucks  ~  not  only  in  the  winter,  but  also  in 
the  fall  and  early  spring.  If  the  puttees  can’t  be  replaced,  the  ends 
should  be  interchanged. 

As  a  column  proceeds,  the  lead  vehicles  emit  great  amounts  of 
exhaust  gases  containing  carbon  monoxide,  which  causes  poisoning  if 
inhaled  for  any  length  of  time.  This  danger*  is  lessened  if  the  cars 
move  rapidly  and  keep  the  prescribed  distance  frem  one  another.  Slow 
travel  with  shorter  distances  in  between,  especially  through  narrow, 
wooded  clearings,  is  dangerous.  The  greatest  danger  of  poisoning  by 
exhaust  fuacs  ccmes  from  a  group  of  trucks  standing  in  a  gully  or  woods 
with  motors  running.  The  ignition  should  be  turned  off  during  brief 
halts.  If  for  some  reason  this  can’t  be  done,  the  men  should  get  out 
of  the  vehicles  and  rest  on  the  windward  side.  Calisthenics  should  be 
performed  away  from  machines  with  running  motors. 

There  is  no  dif-iculty  in  observing  the  rules  for  drinking  water 
becau  ;e  the  loss  of  water  by  sweating  while  riding  in  a  truck  is  slight. 
Experience  has  shown  tliat  a  single  canteen  of  t  rater  per  man  is  quite 
sufficient  until  arrival  at  the  site  of  a  night  halt  or  major  rest  period. 
'  Hater  should  be  drunk  only  during  halts.  It  is  inadvisable  to  drink 
water  at  the  first  two  brief  halts.  .The  dryness  in  the  mouth  that  creates 
a  sensation  of  thirst  can  be  overcome  by  one  or  two  mouthfuls  cf  water. 

Static  muscular  tension  and  vibration  of  the  truck  as  it  moves 
over  poor  roads  create  digestive  difficulties.  Therefore,  one  should  not 
cat  too  heavily  or  overload  the  stomach  with  water  or  tea  before  getting 
into  a  truck.  Lunch  or  dinner  should  be  eaten  1  or  1-1/2  hours  before 
departure. 

As  soon  as  the  destination  is  reached,  the  equipment,  clothes,  and 
shoes  are  cleaned,  followed  by  changing  or  removal  of  the  shoes,  weather 
permitting.  If  the  weather  is  too  cold  to  go  about  barefoot,  the  feet 
ere  wiped  or  rubbed  with  a  clean,  damp  rag.  Clean,  dry  puttees  are  then 
put  on  or  the  ends  interchanged. 

If  a  major  halt  Is  scheduled  in  the  summer  at  a  place  where  there 
is  a  stream  or  pond,  bathing  is  a  good  idea,  for  it  is  an  effective  way 
of  combatting  fatigue  and  restoring  energy. 

Kedical  responsibilities  in  connection  with  the  transporting  of 
men  by  truck  include:  (1)  inspection  of  the  route  and  resting  places; 

(2)  prevention  of  chills  and  frostbite;  (3)  observing  the  condition  of 
the  men  en  route. 
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Seni to n/-3 lye; icn : c  fc'^njie'ucuts  fo  Connection  with  the 
ih^arportli'a  cf  Troctc~by  HsiTrea'i  ~ 

tih.cn  troops  arc  moved  bj-  ruilrcau,  especially  in  wartime;  the 
correct  organ  icahicn  cf  sanitcj y-hyoicnic  protection  01  the  echelon  cn 
route  is  highly  iwportant,  This  is  provided  In'  authorised  medical 
personnel  if  a  unit  or  Its  subdivisions  are  transported  in  separate 
trii.as.  If  supernumerary  gioups  temporarily  fonied  at  the  leading 
point,  go  along,  the  ncdical  staff  to  accompany  the  echelon  is  designated 
by  the  health  agencies  of  the  Ministry  of  Transport.  Kcdical  care  is 
furnished  before  the  echelon  is  dispatched  end  sn  route, 

A  major  task  of  the  medical,  service  is  to  prevent  the  outbreak 
of  infectious  diseases.  The  danger  is  acute  in  transporting  troops 
for  long  distances  since  they  levs  to  remain  in  the  cars  for  many  days. 
Crowding,  ir.poccibllity  of  showering  or  changing  the  underwear, 
inevitability  of  centre t  with  the  population  er.  route,  difficulty 
of  controlling  the  prccurenml  cf  foodstuffs  locally  —  all  these  are 
factors  favorable  to  the  dcvcl.'-jjicnt  of  infectious  diseases.  Hence, 
protective  measures  are  essential. 

Before  entraining  th?  men  are  exor-ined  to  detect  any  who  are  ill, 
esyC'.  .illy  these  with  infectious  diseases*  The  latter  arc  isolated  and 
these  who  have  been  in  contact  with  then  arc  kept  under  observation, 
their  temperature  being  taken  twice  a  dry. 

The  documents  on  vaccinations  are  carefully  checked  while  the 
men  arc  being  examined.  All  non-immunised  officers  and  men  arc  given 
the  prescribed  vaccinations.  If  the  full  set  can4t  be  given  because 
the  tine  or  place  docsn*t  permit,  the  additional  injections  arc  given 
on  the  way.  Tire  medical  officer  accompanying  the  echelon  obtains  the 
necessary  vaccine  and  instruments  (syringe,  healing  device)  at  the 
place  where  the  group  is  formed. 

Just  before  entraining  the  men  must  be  medically  processed  in 
a  garrison  bathhouse  er  at  a  railroad  isolation-control  pest. 

The  uedical  personnel  accompanying  the  echelon  are  required  to 
inspect  the  cars,  which  roast  be  carefully  washed  and  fumigated.  Each 
car  is  supposed  to  be  equipped  with  plank  beds  and  a  stove  (in  the 
winter),  pail,  and  lantern.  The  railroad  administration  is  responsible 
for  cleaning,  disinfecti.-g,  and  equipping  the  cars. 

Special  cars  are  set  aside  for  an  isolation  area,  field  kitchens, 
and  food  storage. 

En  route  the  ncdical  personnel  mnke  daily  inspections  (morning 
and  evening)  of  the  cars  and  periodic  spot  checks  o;  the  soldiers  for 
lice.  If  any  arc  found  or  if  the  trip  takes  more  than  seven  days,  the  - 
men  are  medically  processed  and  the  cars  fumigated.  If  there  is  any 
evidence  of  epidemic  typhus,  the  entire  echelon  is  given  treatment 
promptly. 

The  medical  personnel  are  also  responsible  for  care  of  the  sick 
cr.d  sending  to  civilian  or  military  hospitals  those  officers  and  men  who 
need  additional  treatment, 
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Upon  arrival  at  the  destination  the  soldiers  are  examined  and 
those  suspected  of  having  an  infectious  disease  isolated. 
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CHAPTER  IX 
PERSONAL  HY«32EH£  •' 

Personal  hygiene  is  tl:c  set  of  rules  of  behavior  designed  to 
protect  the  health  and  increase  the  efficiency  and  endurance  of  soldiers. 
Their  personal  and  collective  life  is  virtually  inseparable  both  in 
peacetime  and  in  uortime.  Thus,  strict  conpliancc  with  the  hygiene 
requirements  specified  in  the  Interior  Service  Regulations  is  far  iron 
being  a  natter  of  concern  to  the  individual  soldier  alone.  The  entire 
unit  is  directly  involved  for  it  affects  the  military  readiness  of  all. 
Violation  of  the  regulations  may  result  in  insufficient  training  in 
peacetime  and  decreased  combat  efficiency  in  wartime.  Frostbi  te,  blisters, 
and  purulent  skin  infections  are  generally  caused  by  the  failure  to  obey 
the  rules  of  personal  hygiene. 

Strict  compliance  with  these  rules  is  particularly  important  for 
all  soldiers  involved  in  any  vz*y  in  the  feeding  and  supplying  of  troops 
with  water.  Any  violation  by  a  baker  or  cook  or  food  warehouse  attendant 
may  have  serious  consequences  for  the  whole  unit. 

Personal  hyg  ier.c  is  as  essential  in  wartime  as  in  peacetime.  How¬ 
ever,  in  wartime  the  problem  is  complicated  by  the  lack  cf  lavatories, 
crier .  fCr  puttees,  foot  baths,  etc.  However,  in  World  War  II  field 
baths,  showers,  and  mobile  laundries  were  provided.  When  the  front 
was  fairly  stable,  various  units  built  baths  and  laundries  with  their 
own  resources. 


Prevention  of  Frostbite 


The  history  of  war  knows  many  examples  of  frostbite  occurring 
among  troeps  stationed  not  only  in  the  northern  latitudes  but  also  in 
the  temperate  zone.  During  the  winter  of  170?  Charles  XII  lost  a  good 
cany  soldiers  in  the  Ukraine  as  a  result  of  it.  While  Hapoleon's  army 
was  retreating  from  Moscow  in  1612  a  vast  number  cf  men  died  of  the 
cold.  During  the  Crimean  War  (1853-1656)  5,215  French  soldiers  suffered 
from  frostbite  and  1,178  died  out  of  an  army  of  309,000  men.  There  were 
2,398  cases  In  the  English  army.  During  the  Russo-Turkish  War  (1877- 
1876)  7,057  men  were  affected. 

il.  1.  Pirogov  called  attention  to  the  unexpectedly  early  appearance 
of  frostbite  among  the  Russian  troops  near  Shipka  and  Plevna  (September 
1677).  The  principal  cause,  the  great  surgeon  believed,  was  the  weakened 
condition  of  the  soldiers  and  serious  defects  in  their  boots.  "At  the 
end  of  September,’*  he  wrote,  "we  saw  hundreds  of  frostbitten  feet.  In 
answer  to  our  query,  the  sufferers  almost  unanimously  blamed  their  boots, 
which  they  kept  on  their  feet  too  long.” 

According  to  official  records,  there  were  1,169  cases  of  frostbite 
in  the  Russian  army  and  5,086  in  the  Japanese  army  during  the  war  of 
1901-1905. 
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During  Uorld  tfer  I  some  37 >700  cases  were  noted  in  the  Italian 
army,  more  than  100,000  cases  in  the  French  army.  According  to  the 
Prussian  Ministry  of  War,  out  of  500,600  sick  and  wounded  soldiers  in 
191i*~19l5  some  12,8ii8  were  frostbitten. 

Thus,  cold  weather  has  a  serious  effect  on  the  health  and  combat 
efficiency  of  soldiers.  It  is  an  enemy  to  those  inadequately  prepared 
to  cope  with  it,  but  not  to  those  who  are  hardened  and  trained  for 
winter  operations.  It  can  be  rather  easily  prevented  by  employing 
measures  available  to  every  soldier.  This  requires  a  knowledge  of 
.the  causes  and  factors  promoting  its  development. 

The  factors  predisposing  to  frostbite  are:  (1)  low  air 
temperature  combined  with  strong  Winds;  (2)  sharp  break  in  the 
weather  and  an  alternation  of  a  frost  with  a  thaw;  (3)  wearing  of 
clothes  and  shoes  that  are  improperly  fitted  and  not  appropriate  to 
the  weather;  (U)  enforced  immobility,  particularly  long  stays  in  damp 
trenches;  (5)  interference  with  local  blood  circulation  due  to  mech¬ 
anical  constriction  of  the  blood  vessels  (tight  lacing  of  shoes,  putting 
cn  puttees  incorrectly,  etc.);  (6)  less  of  blood  because  of  wounds; 

(7)  insufficient  nourishment  and  lack  of  hot  food;  (8)  excessive  fatigue 
and  inadequate  conditioning  to  cold. 

During  the  four  winter  campaigns  of  World  War  II  frostbite  posed 
a  threat  to  tha  field  army  due  to  the  mobile  nature  cf  the  war  and 
.vigorous  activity  of  the  Soviet  forces.  The  barbarous  destruction  of 
inhabited  localities  by  the  retreating  German  fascist  invaders  made  it 
impossible  to  use  the  houses  either  for  quartering  cf  the  troops  or  for 
hospitals.  During  the  period  of  bitter  battles  our  troeps  had  to 
spend  days,  sometimes  weeks,  in  the  open  exposed  to  frost,  winds,  and 
snow.  In  the  northern  sectors  of  the  vast  front  stretching  for  3>0C0 
km  the  soldiers  battled  during  long,  fierce  winters  with  an  acute 
.  shortage,  sometimes  a  total  lack,  of  heated  quarters.  Moreover,  the 
highly  developed  military  technology  that  required  the  men  to  maintain 
continuous  contact  with  metal  while  servicing  combat  and  transport 
vehicles,  airplanes,  artillery  pieces,  and  mortars  contributed  to  the 
development  cf  so-called  R contact  frostbite.11 

Frostbite  during  World  War  II  did  not  occur  only  in  the  winter. 
Kore  than  29%  of  the  total  number  of  cases  were  recorded  in  the  northern 
sectors  of  the  front  in  the  spring  and  31.5#  in  the  fall.  The  greatest 
number  of  cases  were  observed  during  the  winter  campaign  of  19lil-19h2» 
Tuc  incidence  decreased  steadily  thereafter. 

The  lower  extremities  which  are  always  in  contact  with  the  cold 
and  damp  ground,  wet  sr.ow,  etc.,  as  was  to  be  expected,  were  most 
frequently  affected.  Tight  shoes  and  lacing,  which  impede  normal 
circulation  in  the  legs,  predispose  to  frostbite.  Tfet  sockj  and 
puttees,  poor  car:  of  the  feet  and  shoes,  and  the  impossibility  of 
drying  the  feet  and  shoes  in. cold,  damp  weather  arc  other  factors. 
Infantry  and  artillery  units  suffered  most  from  frostbite. 
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An  analysis  ci  the  csuocs  cf  frostbite  shew  that  nest  cf  then  are 
attributable  to  prolonged  subzero  temperatures,  which  cXieet  th; 
peripheral  parts  of  the  fcedy  ~  finger  tips  and  toas,  cars,  nos e, 
end  supraorbital  ridge.  The  condition  develops  quickly  and  sexet lues 
unexpectedly.  The  hones  arc  rarely  affected  (chiefly  the  ungual 
piialai^gns):  tiic  process  usually  develops  in  soft  tissues. 

Following  frequent  contest  with  cold  metal  !lccntact  frostbite1* 
may  suddenly  develop  on  hands  unprotected  by  gloves.  The  imprint  of 
the  natal  object  appeaxs  on  the  hands*  Contact  frostbite  is  very 
common  among  armored  troops,  airmen,  transport  workers,  etc.,  i.e., 
where  the  jr.?.n  have  to  couch  co.'  c  r.ctal. 

Trench  foot  is  a  tynic<?.l  fora  cf  wartime  frostbite.  It  occurs 
mainly  after  a  prolonged  stay  in  dam  trenches  where  the  ucn  move 
about  very  little  —  in  the  spring,  fall,  or  winter. 

Chilblain  usually  occurs  when  low  air  temperatures  arc  combined 
with  dampness.  It  is  confined  chiefly  to  exposed  parts  of  the  body. 

The  characteristic  erythema  and  infiltrate  frequently  become  ulcerative. 
Chilblain  is  fairly  cannon  anor.g  troops  in  the  field  during  cold  and 
rainy  weather. 

Frostbite  due  solely  to  low  air  temperatures  is  relatively  rare. 
It  u-  usually  associated  with  factors  that  intensify  the  effect  of  the 
cold,  u.g.,  wind,  humidity,  sadden  changes  : in  the  weather,  thawing 
and  freezing.  The  layer  of  air  next  to  the  skin  is  warned  by  the  heat 
produced  by  the  body  and  forms  its  own  air  membrane  which  serves  as  a 
protection  against  the  cold.  Creation  of  this  membrane  is  helped  by 
multilayered  porous  clothing  that  prevents  the  warm  air  from  being 
crowded  cut  by  cold  air.  The  convection  currents  Observed  even  when 
the  air  is  still  do  net  cause  sharp  cooling,  then  there  is  a  wind  or 
during  swift  movement  (as  in  ar.  open  truck)  the  warm  layers  of  air  next 
to  the  skin  axe  continuously  crowded  out  by  cold  air.  The  body,  so  to 
rpeak,  is  under  a  cold  air  shower,  the  effect-  lasting  for  hours,  some¬ 
times  days.  The  wind,  which  accelerates  heat  emission  from  the  entire 
body  surface,  directly  affects  the  exposed  areas  (face,  neck,  nose, 
ears). 

Wetting  the  clothes  results  in  increased  heat  conduction  of  the 
garment  and  decreased  heat  production.  I7et  shoes  and  socks  are  partic¬ 
ularly  dangerous.  Trench  foot  is  caused  chiefly  by  vet  shoes.  The  mud 
in  trenenes  is  infinitely  more  dangerous  than  frozen,  snow-covered 
soil.  Sr.ow  melting  at  a  comparatively  high  temperature  is  much  worse 
than  dry  :-ncu  during  a  bitter  frost. 

A  sviden  change  in  the  weather  acccr.pcr.ied  by  a  sharp  drop  in 
temperature ,  unexpected  frost,  melting  snow  and  rain  cocl  the  body 
abruptly  am  frequently  cause  frostbite.  Spring  and  fall  frosts  that 
set  in  at  nte’.t  after  a  thaw  commonly  result  in  frostbite. 

Besides  external  factors,  the  condition  of  the  men,  degree  of 
hardening  to  coil,  and  training  for  winter  operations  also  affect  the 
development  of  frostbite.  Hardened  men  accustomed  to  the  cold  and  to 
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life  in  the  field  withstand  leu  temperatures  very  well.  Untrained  men, 
cn  the  ether  hand,  frequently  suffer  frer:  chilblain  and  frostbite  in 
*>•;  v.~ enrau.? ' :r  : :u  *.«; 

work,  malnutrition,  or  driniiir.3  too  much  alcoholo  A  considerable  loss 
of  blood  is  very  conducive  to  frostbite.  The  wounded,  therefore,  must 
net  be  lcft.cn  the  battlefield  m  the  uint.er;  they  must  be  promptly 
removed  and  warmed  with  blankets,  chemical  heaters,  etc. 

Good  food  in  adequate  quantities  is  important  in  preventing, 
frostbite.  Dating  hat  food  and  tea  increases  resistance  to  cold.  S. 
iiaksomov  and  Ya.  Smalkov  demonstrated  experimentally  that  the  temperature 
in  the  extremities  rises  6°  or  more  after  eating.  The  temperature  does 
r.ct  rise  immediately;  it  starts  to  rise  30  to  60  minutes  after  eating, 
reaching  a  maximum  3  or  ii  hours  -later.  This  should  be  kept  in  mind  in 
organising  the  feeding  of  troops  in  the  winter. 

Eefore  World  War  II  fairly  extensive  use  was  made  of  fat  and 
grease  to  protect  the  exposed  parts  of  the  body  and  lower  extremities. 
Experiments  and  the  experience  of  the  first  year  of  the  war  showed, 
however,  that  so  far  from  preventing  frostbite  they  actually  helped 
to  bring  it  on.  By  dirtying  the  puttees  and  skin  of  the  feet  they  made 
skin  metabolism  more  difficult,  through  blocking  the  pores  and  kept  the 
skin  moist.  For  this  reason,  from  the  fall  of  19h2  on,  the  troops  were 
forbidden  to  use  any  fat  or  grease  as  a  preventive  of  frostbite. 

The  fi  st  step  in  preventing  frostbite  is  to  outfit  the  men 
with  correctly  fitting  clothes,  particularly  shoes.  It  is  exceptionally 
important  that  their  icsistar.ee  to  cold  be  increased  by  plmred  hardening 
measures  and  by  accustoming  them  to  withstand  temperature  changes. 

These  measures  are  best  combined  with  physical  exerciser. 

Shoes  must  be  comfortable  and  always  oiled.  In  bitter  frosts 
inner  soles  of  doth,  felt,  or  straw  should  be  inserted  and  then  dried 
out  or  changed  at  the  first  opportunity.  If  a  long  march  is  not 
scheduled,  the  feet  may  be  encased  in  summer  puttees  of  soft  (newspaper) 
paper  with  winter  or  other  summer  puttees  on  top.  This  simple  and 
convenient  means  of  keeping  the  feet  warm  in  the  field  is  recommended 
for  snipers,  units  an  duty  in  trenches,  and  for  troops  transported  by 
railroad  or  truck,  etc.  Each  soldier  should  carry  with  him  on  a  march 
cn  extra  pair  of  clean  puttees  to  replace  at  the  first  opportunity  the 
vet  ones  he  nry  be  wearing. 

The  best  way  to  care  for  sweaty  feet  is  to  wash  them  In  cold 
water  at  night  and  at  halts  during  a  march.  If  there  is  little  or  no 
water  at  all,  the  spaces  between  the  toes  should  be  wiped  with  a  damp 
rag . 

During  a  ski  march  It  is  important  to  see  to  It  that  the  straps 
do  not  press  too  hard  against  the  feet  or  constrict  them  when  moving. 

Ii  head  or  cross  winds  are  bloving,  the  soldiers  at  the  head  and  on 
the  sides  of  the  column  should  be  relieved  frequently. 
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NOT  REPRODUCIBLE 


Skin  sensitivity  of  certain  parts  of  the  body  (face,  ears,  nose, 
fingers,  feet,  hards)  is  chcd;cd  from  tine  to  tine  cn  a  winter  march. 

Any  insensitive  paie  area  is  rubbed  until  it  becomes  red  nad  sensitive 
j*g; ,>in.  rcovs  crc  rc^jnns i’.-ie  lor  observing  their  r.cn  and  adnin' storing 
first  aid  at  the  first  signs  'cf  frostbite  (marked  pallor  of  the  face, 
ears,  or  nose) t 

The zz  required  to  stay  not ionises  in  the  cold  for  some  time  (snipers 
in  firing  position,  tales  or.  duty  in  trenches,  the  wounded  and  sick) 
are  urged  to  use  chemical  heaters. 

Curing  the  transporting  of  troops  by  truck:  (a)  the  men  should 
protect  thensclves  Ire:.;  the  cold  by  sitting  with  their  hacks  to  the  wind 
or  in  the  direction  the  car  is  moving  j  hay  or  straw  is  placed  on  the 
fleer ;  (b)  the  men  should  frequently  move  their  aims  and  legs  to  increase 
blood  circulation;  (e)  in  unequipped  vehicles  protection  from  strong 
winds  is  provided  by  teat  sections;  id)  during  halts  the  men  should 
gt't  cut  cf  the  trucks  end  run  ;bcut  for  a  while. 

The  nature  of  a  sr.ipcr:s  duties  in  tha  winter  requires  ttot 
special  attention  be  paid  to  his  clothing  and  footwear,,  The  clothing 
shcule;  be  waterproof,  roomy  enough  so  as  not  to  interfere  with  his 
mor't.v.ots  or  it-^ede  blood  circulation,  and  afford  protection  against 
tne  •.  .*  -J.  Paper  pads  may  be  placed  on  the  stomach  and  back  to  provide 
Herat'.  during  severe  weather.  A  sniper  should  have  conformable  boots 
with  leather  soles  and  felt  cr  cloth  insoles,  uoclen  puttees  and  socks  * 

Kis  h4:nis  should  he  protected  by  fur  mittens  with  three  fingers  on  the 
right  hand.  3efore  leaving  for  his  post  the  sniper  should  be  given  hot 
feed  cr  tea  (no  vodka).  In  cold  and  damp  weather  it  is  desirable  for 
hie.  to  be  supplied  with  two  chemical  heaters,  which  remain  effective 
longer  if  wrapped  in  a  towel  or  paper.  According  to  S,  Haksomov  and 
Yu.  Smclkcv,  the  application  of  chemicals  to  the  abtomcn  quickly  warms 
the  extremities  by  i  to  6°.  Haintained  for  two  hours  cr  more,  this 
warming  delays  chilling,  especially  of  the  lover  extremities.  Use  of 
a  chemical  heater  on  one  arm  or  leg  warms  the  other  one  too,  sometimes 
much  more. 

Snipers  in  firing  position,  artillery  observers,  and  ail  others 
Who  must  not  expose  themselves  by  moving  should  in  cold  weather  wriggle 
their  toes  and  fingers,  bend  their  legs  at  the  knees,  aims  at  the 
elbows,  etc.  Army  doctors  have  observed  tliat  even  slight  movement  of 
one  of  the  extremities  tends  to  warm  the  others  that  are  immobile* 

Motorcyclists  are  protected  from  the  cold  by  underpants  or  cloth 
triangles,  quilted  Jackets,  and  coveralls*  Paper  pads  on  tr.e  chest  and 
beck  arc  very  helpful,  Heavy  cloth  masks  are  useful  in  severe  frosts 
accompanied  by  wind. 

First  aid  for.  frostbite  includes:  (a)  artificial  respiration 
(if  necessary)  in  a  warm  room;  (b)  active  warming  of  the  frozen 
extremities  in  a  water  bath,  with  the  temperature  increased  to  37° 
in  20  to  30  minutes;  (c)  washing  the  feet  with  soap  and  lightly  massaging 
the  skin  until  it  becomes  pink  and  warm  in  the  bath;  (d)  rubbing  the  skin 
with  alcohol  uhen  the  signs  of  restored  circulation  (reddening)  appear; 

(c)  placing  a  sterile  bandage  on  the  affected  area. 
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Touohcnlng 


By  toughening  is  meant  3  set  of  measures  aimed  at  increasing 
adaptability  to  abrupt  changes  in  temperature  and  the  ability  to  endure 
prolonged  cold,  wind,  snow,  rain,  etc.,  without  injury  to  health. 
Toughening  makes  the  bod/  more  resistant  to  respiratory  infections, 
favorably  affects  metabolism  and  blood  composition,  und  is  the  best 
rcans  of  preventing  skin  diseases.  ' 

A.  V.  Suvorov  regarded  toughening  as  extremely  important*  He 
systematically  toughened  himself  find  developed  striding  powers  of 
endurance  to  cold,  heat,  and  all  the  rigors  of  life  in  the  field. 

The  toughening  process  is  sss-.ntially  a  matter  of  making  increased 
demands  cn  the  tody  through  exposure  to  svji,  air,  end  water.  The  latter 
arc  employed  throughout-  the  military  training  period  with  due  regard  for 
the  time  of  year  ar.d  nature  of  the  branch  cf  service* 

Physical  exercise  is  taken  in  the  open  in  light  clothing  (in  trunks 
during  the  summer)  throughout  the  year.  The  feet  arc  washed  with  cold  • 
water  whether  in  the  barracks  or  in  the  field.  Hashing  in  the  morning 
with  cold  water  stripped  to  the  waist  sheuid  be  the  practice  of  every 
soldier  wherever  he  may  be.  A  day  of  work  or  sports  should  end  with 
stripping  and  washing  the  trunk  or  with  a  shower.  While  brushing  the 
teeth,  the  mouth  and  threat  arc  rinsed  with  cold  water.  In  the  summer 
the  order  of  the  day  includes  bathing  on  the  completion  of  drill  and 
before  dinner. 

Sun  and  air  baths  may  be  taken  only  in  free  time  or  on  days  off. 
The  sun  and  air  can  be  used  for  toughening  purposes  in  camp  without 
interfering  with  combat  training.  Sene  housekeeping  duties  (e.g., 
cleaning  of  the  grounds)  can  be  performed  in  T-shirts  alone  without 
tunics  and,  weather  permitting,  with  bare  waist.  Only  trunks  are  worn 
in  sports  and  during  exercise. 

Systematic  toughening  improves  thermoregulation  by  conditioning 
the  thermoregulatory  nerve  apparatus.  It  is  based  cn  the  formation 
of  conditioned  reflexes  which  enable  the  body  to  adapt  to  changing 
environmental  conditions,  sharp  variations  in  temperature,  cold  and 
heat.  The  following  principles  must  be  strictly  adhered  to  in  sotting 
up  a  toughening  program:  (l)  continuity  of  the  measures,  especially 
those  involving  water;  (2)  gradual  decreases  in  temperature  of  the 
water  used  for  washing  the  feet;  (3)  gradual  lengthening  cf  the  time 
spent  in  the  water  while  bathing;  (i)  gradual  lengthening  of  the  time 
spent  in  the  sun  and  in  the  air  wearing  trunks  alone. 

If  the  program  is  interrupted  for  ar.y  length  of  tine  and  then 
resumed,  it  must  be  done  In  a  gradual  ar.d  systematic  manner,  ilen 
reporting  for  training  from  an  area  with  a  different  climate  follow 
a  special  program  under  medical  supervision*  Doctors  give  individual 
attention  to  those  soldiers  who  have  recuperated  from  a  serious  illness, 
especially  of  respiratory  character,  and  to  those  who  have  not-  adjusted 
to  sun  baths  or  cold  via  ter  procedures* 
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NOT  REPRODUCIBLE 


Tuo  tilings  have  Le>  bo  kept  in  mind  in  regard  to  the  toughen  Ir.g 
pr^'C-Oi  i  tymt  ci u y  the  I'iCwiici  1'oiy  is  to  be  veered  cr  tricd^  alter  u  water 
procedure  the  bod;'  must  J-c  carefully  dried  with  a  towel. 

In  v.!w  summer  both! :.g  5 -arcs  with  a  rater  temperature  ex  i5  to 
36°  and  no  nor--,  then  one  cr  two  minutes  in  the  rater-  Caching  is 
discontinued  ubrn  the  water  temperature  Crops  to  13° »  II  the  water 
cools  suddenly,  the  bathing  gees  cn,  but  the  time  spent  in  the  water 
is  shortened.. 

The  effect  of  cool  air  or.  the  skin  is  comparable  tc  that  of 
water,  i,c,,  it  first  constricts  and  then  dilates  tne  bleed  vessels 
of  the  skin. 

The  nest  valuable  means  of  toughening  is  physical  exercise  cut- 
doors-,  In  the  summer  the  m;-:n  exercise  in  ail  kinds  of  weather  in  tn-aiks 
and  barefoot  (or  wearing  sneakers)  j  ir.  the  fall,  and  winter  with  bare 
torso  wnen  ths  air  tempera  burs  is  <5°»  in  undershirts  at  **3C,  and  in 
tunics  below  -3°a 

Sun  and  air  baths  may  be  taken  when  the  air  temperature  is  no 
lower  than  16  to  1B°  sad  there  is  no  uindo  The  initial  exposure  lasts 
35  tc-  P.0  minutes;  the  tine  is  gradually  increased  to  1-5  to  2  boors. 

For  elder  officers  the  Lemperuaure  and  length  cficxoosurc  to  the  sun 
a*-e  terxined  by  the  doctor  in  accordance  with  their  condition.  The 
baths  are  halted  fer  two  or  tnree  days  if  the  men  become  painfully 
sunburned. 

The  toughening  program  Is  executed  under  the  supervision  of 
medical  personnel.  It  Is  draw,  up  by  the  senior  medical  officer  of 
the  unit  jointly  with  the  physical  training  instructor. 

Skin  Care 

The  use  ar.d  maintenance  cf  military  and  transport  equipment 
inevitably  results  in  dirtying  with  oily  end  inflammable  materials  the 
clothing  and  skin  of  the  soldiers  handling  then.  This  specific  type 
cf  dirt  is  in  addition  to  the  dirt  that  is  inevitable  in  field 
operations  both  in  peacetime  and  in  wartime.  Dirt  and  irritation 
cf  the  skin  combined  with  minor  traumas  create  the  precondition  for 
the  development  cf  pyococcal  diseases  (boils  and  furunculosis, 
tydradenitis,  carbuncles,  abscesses,  phlegmon,  paronychia). 

An  analysis  of  pyodermas  shews  that  a  variety  of  factors  are 
responsible,  chiefly  those  decreasing  skin  resistance  tc  pyogenic 
infections  (oils  and  liquids  tending  to  dry  and  crack  the  skin, 
irritants,  etc.).  Seborrhea  contributes  to  the  devclop.ent  of  deep, 
pyodermas.  Heavy  perspiration  due  to  physical  labor  or  high  air 
temperature,  intense  infrared  radiation,  etc.,  is  another  predisposing 
factor.  Soldiers  frequently  lie  on  the  ground  curing  field  exorcises. 
They  are  exposed  to  dirt  in  trenches,  blindages,  and  dug  cuts.  Cold  and 
dampness,  contact  with  machines,  equipment,  and  weapons  are  other  sources 
of  contamination.  Dirty  clothes  often  cannot  be  properly  laundered  or 


-  211*  - 


I 


o 


o 

o 


mechanically  cleaned.  The  lack  c f  facilities  for  showering,  the 
inability  to  change  oner's  underwear  and  uniform  or  work  clothes,  etc., 
may  also  cause  skin  diseases. 

Effective  measures  to  control  these  diseases  can  be  devised  and 
implemented  if  the  causes  arc  correctly  understood.  The  senior  doctor 
of  a  unit  and  his  assistants  are  responsible  for:  (1)  preparation  of 
sanitary  and  technical  measures;  (2)  execution  of  sanitary  end  technical 
measures;  (3)  arranging  for  the  treatment  of  those  affected  with 
minimum  interruption  of  combat  training;  (ii)  hygiene  education. 

•The  first  group  includes  elimination  of  the  causes  of  minor 
traumatism,  elimination  or  mitigation  of  the  effects  of  contact  with 
substances  dirtying  or  irritating  the  skin,  arid  timely  treatment  of 
minor  skin  injuries. 

To  combat  purulent  infections,  it  is  very  important  to  treat 
minor  traumas  promptly,  for  they  frequently  result  in  abscesses, 
paronychia,  and  phlegmon.  They  may  be  smeared  with  a  2%  solution 
of  brilliant  green,  methylene  blue,  and  gentian  violet  or  2£  tincture 
of  iodine. 

Ilinor  injuries  have  been  successfully  treated  in  recent  years 
with  IJ.  V,  Uov£kov*s  fluid  consisting  of:  tannin  -  1  g,  brilliant 
green  -  0.2  g,  p6°  ethyl  alcohol  -  0.2  g,  castor  oil  -  0,5  g,  and 
collodion  -  20  g.  The  fluid  dries  within  two  minutes  after  it  is 
applied  to  the  skin,  forming  a  thick,  long-lasting  film, 

I.  I,  Paykin  has  suggested  that  complications  resulting  from 
minor  traumas  can  be  prevented  by  treating  the  hands  at  night  with  a 
0.52  solution  of  aismonitira  hydroxide  and  then  applying  vaseline.  The 
concentration  of  ammonia  is  gradually  increased  to  P.75%  while  the 
period  of  treatment  is  lengthened  to  2  or  3  minutes.  The  thin  film 
of  vaseline  is  retained  until  morning. 

Tiw  paste  HhJOT-6  is  used  as  a  protective  ointment  against  a 
variety  of  skin  irritants  —  ccai-tar  and  petroleum  products,  mineral 
and  vegetable  ells,  paints  and  lacquers,  and  powdered  substances  insoluble 
in  water  and  glycerin.  The  paste  contains  gelatin  -  2.1*  g,  starch  - 
5.6  g,  glycerin  -  72  g,  Burow’s  solution  -  2.0  g,  and  distilled  water. 

It  is  washed  off  with  cold  water  before  eating  and  after  work.  The 
burning  and  reddening  at  the  cracks  and  lesions  quickly  passes.  Tea 
hands  must  not  be  wiped  with  rags  during  work. 

Hands  can  be  protected  against  water  and  aqueous  solutions  by 
Professor  Selisskiy*s  zinc-stearin  ointment  consisting  of  zinc  oxide  - 
3  g,  stearin  -  12  g,  oil  (vegetable  or  mineral)  -  85  g.  The  ointment 
is  rubbed  into  the  skin  before  the  start  of  work  (once  a  day).  It  is 
a  protection  against  aqueous  solutions  of  acids,  alkalis,  and  chromium 
salts. 

Rskknanovys  paste  is  effective  in  removing  technical  oils, 
n-sut,  paint,  and  carbon  black.  It  consists  of  ordinary  (rather  than 
vh.ee)  clay  -  1.5  kg,  river  sand  -  0,25  kg,  kerosene  -  0.25  liter, 
water  -  1  liter,  sulfuric  acid  (technical  -  65  to  66%)  -  75  ml  (oi  oil 
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of-  vitriol  -  92  to  95:3)  -  JO  r.l,  Tie  ointment  is  prewired  by  grinding 
the  clay  with  the  sand  and  kercsere  and  tnen  nixing  t no  cuii'uiie  acid 
with  the  voter  drop  by  drop.  As  the  nixing  continues,  tuc  at  id’ lied 
Viator  is  gradually  added  tc  the  first  mixture  of  clay,  sand,  and  kerosene. 
The  skin  Is  washed  two  or  three  tines.  Raluma:;cvvs  paste  t-xu  a  quick 
aria  thorough  Job  of  cleaning  the.  lianas  without  irritating  then. 


Abrasions  and  Methods  cf  Controlling  Then 


Abrasions  ere  a  fora  of  dcraatitis  caused  by  mechanical  irritants 
unlike  dermatitis  which  is  of  chemical  or  thermal  origin.  They  are 
pathological  changes  in  the  akin  resulting  from  prolonged  friction  or 
pressure  of  clothing  (especially  chocs)  or  equipment..  The  site  exhibits 
uniform  redness  (fecal  or  diffuse  erythema),  then  slight  swelling  and 
edema.  Subjectively,  the  symptoms  aic  accompanied  by  a  burning  sensation 
Slid  tenderness  in  the  affected  area.  Continued  friction  results  in 
blisters  of  various  sizes,  erosion,  excoriation,  and  ulceration  of  the 
skin. 

According  to  veteran  army  doctors,  erythema,  blisters,  pustules, 
ahrcr..‘-5as,  erosion,  and  excoriation  have  an  acute  course;  the  other 
kind-,  it  abrasions  (ulceration,  chafing,  coma,  callosity,  etc.)  arc 
c'nrom.c. 

Three  stages  of  abrasion  arc  distinguished  clinically:  inflammatory 
redness,  blisters,  erosion,  and  ulcers. 

Small  blisters  are  usually  resorbed  without  marring  the  skin. 

Larger  ones  arc  lcncea,  leaving  the  surface  without  an  epidermal  layer. 
Second-  and  third-degree  abrasions  are  frequently  complicated  by  purulent 

»  a*  «“ 

An  analysis  of  abrasions  among  soldiers,  especially  infantrymen, 
shows  that  the  .feet  arc  most  frequently  affected.  They  are  fairly  rare 
elsewhere:  in  the  small  of  the  back,  on  the  shoulders,  inner  surfaces 
of  the  thighs  end  buttocks  (in  the  cavalry).  They  are  common  among 
bicycle  and  siotorcycle  riders.  Parts  of  the  foot  mostly  affected  among 
riflemen  include  the  toes,  sole,  heel,  region  of  the  Achilles  tendon, 
inner  and  lateral  surfaces,  and  back.  Abrasions  develop  very  rarely  on 
other  parts  cf  the  foot. 

Abrasions  arc  not  only  painful  when  walking  and  prevent  tiie 
sufferers  from  moving  about,  but  they  also  substantially  increase  the 
.  expenditure  of  energy  per  kilometer  tra^  eled. 

Experience  has  shown  that  complex  abrasions  require  an  average 
of  2 5  days  to  heal,  light  abrasions  (which  constitute  about  one-third 
of  the  total  number  of  cases)  about  J  day. 

The  attenpt  to  find  a  single  cause  of  abrasions  among  soldiers 
v.cis j  cs  one  might  expect,  unsuccessful.  Research  revealed  that  •  cvcral 
factors  cr.d  conditions  usually  operate  together:  (l)  poor  shoe  design; 

(2)  various  defects  in  the  sewing;  (5)  improperly  fitting  boots  or  shoes; 


O 
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(ij)  valhing  a  long  distance  in  uncomfortable  shoes;  (5)  delayed  and 
poor  quality  repair  work;  (6)  clumsy  use  cl  puttees;  (7)  incorrect  use 
of  insulating  materials  (newspaper  and  wrapping  paper,  insoles  cf 
various  hinds,  etc*);  (8)  abnormal  foot  structure;  (9)  deformed  toes 
and  nails;  (10)  corns  on  the  toes,  callosity  of  the  sole  end  sides  of 
the  foot* 

Predisposing  factors  include  excessive  sweating  of  the  feet, 
lack  of  water-resistant  shoes,  and  improper  care  of  the  feet. 

It  has  been  discovered  from  observation  that,  ether  tilings  being 
equal,  abrasions  occur  six  tines  more  frequently  aneng  soldiers  who 
sweat  profusely  than  among  those  oho  dcnIt,  .Abrasions  on  the  shoulders, 
snail  of  the  back,  and  thighs  due  to  friction  and  pres  sure  of  equipment 
and  clothing  generally  occur  only  when  the  skin  and  underwear  are  damp. 

It  has  also  been  observed  that  marching  in  the  rain  over  muddy  roads  in 
shoes  needing  repair  causes  more  abrasions  than  when  these  conditions  are 
not  present.  Sweat  evaporates  with  difficulty  on  a  hot,  windless,  hunid 
day  and  thus  promotes  the  formation  of  abrasions.  So  too  the  wearing  of 
airtight  shoes  with  rubber  soles,  which  make  the  feet  sveat  mere  than 
usual.  Finally,  the  failure  to  care  for  the  feet  properly  weakens  the 
resistance  of  the  skin  to  mechanical  pressure,  thereby  increasing  the  . 
number  of  abrasions* 

Adequate  training  for  walking  and  toughened  skin  are  very  important 
in  preventing  abrasions.  Persons  accustomed  to  walking  barefoot  are 
less  sensitive  to  external  irritants  than  those  with  tender  skin  who 
avoid  going  about  barefoot. 

Profuse  sweating  cf  the  lower  extremities  is  caused  by  the 
abundance  of  sweat  glands  in  the  soles  of  the  feet  as  compared  with 
ether  parts  of  the  body.  According  to  Krause,  the  soles  have  336  sweat 
glands  per  cm3  of  skin,  the  palms  -  373,  back  of  the  foot  -126,  thigh 
and  shin  -  79,  back  and  buttocks  -  56,  This  is  the  reason  why  it  is 
necessary  to  practice  good  hygiene  of  the  feet  and  shoes. 

According  to  ?•  Kofman,  the  reasons  for  abrasions  of  the  feet 
among  soldiers  arc  distributed  as  follows:  poor  shoe  design  -  1x752, 
improperly  fitting  .shoes  and  boots  -  19!5,  defects  in  the  manufacture 
cf  shoes  ••  lljj,  clumsy  use  of  puttees  -  122,  abnormal  foot  structure  - 
3A,  other  defects  -  5£. 

A.  Verhov  maintains  that  the  causes  of  abrasions  are  ill-fitting 
shoes,  clumsy  use  of  puttees,  corns,  shoe  defects,  and  abnormal  foot 
structure  in  this  order. 

During  'S.'orld  liar  II  one  cf  the  supply  units  noted  that  the  m3  in 
cause  of  abrasions  was  too  large  shoes  (about  3%  of  all  the  abrasions). 
Excessive  sweating,  clumsy  use  of  puttees  (abcut  25%) t  tight  and 
unrepaired  sheas  (2C£)  were  other  causes* 

At.  analysis  of  the  cases  shows  that  so-called  external  factors 
were  responsible  for  abcut  t%  of  all  the  abrasions,  those  of  internal 
or  endogenous  origin  were  responsible  for  only  25%  of  tlx  cases. 
Clinically,  the  most  frequent  forms  are  bullae  (abcut  7SS) ;  then  ccac 
erosions  (abcut  2QS),  the  remaining  5%  being  erythema  and  ulcers. 
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All  the  factors  responsible  far  abrasions  win  be  completely 
centro.iJ.cd  by  the  rcscuz’cas  available  to  the  Medical  service  onl 
cuatanding  officers,  Tnc  meat  important  neesuras  ere  foot  care  ted 
treatment  vf  hidresis.  In  addition  tc  general  treatment,  astringents, 
desiccants,  end  disinfectants  are  useful  for  local  application. 

Insulating  the  feet  v'ith  paper  on  a  winter  march  is  centra- 
indicated.  The  paper  quickly  disintegrates  end  causes  obtusions. 

An  c;  ri.ru  pair  of  puttees  definitely  should  net.  be  used  to  keep  the 
feet  vain.  It  is  fur  better  to  insert  insoles  of  leather,  henvy 
cloth,  felt,  op  cardboard,  etc.,  if  the  shoes  ere  large  enough. 

In  ihc  scjicr,  Insoles  of  any  material  should  else  be  inserted  in 
such  shoes;  it  is  absolutely  forbidden  to  wear  two  cr  more  pairs  of 
puttees : 

All  soldiers  should  be  taught  the  proper  way  of  putting  on 
puttees  because  they  may  cause  abrasions,  even  in  properly  fitted 
si ioss,  if  clunriiy  wouna  around  the  leg:;. 

Abrasions  mould  be  treated  as  scon  as  they  arc  noted.  Other¬ 
wise,  blisters  arc  certain  to  develop  which  will  hove  to  he  omesc, 

A  pyogenic  infection  is  a  likely  ccrplicaticr.o  Cn  a  narciz  the  early 
appl -ration  of  a  bandage  tc  prevent  further  rubbing  by  the  shoe  is 
css%;.‘  iil.  A.  li.  Igursov  has  strongly  recommended  a  colloidal  elastic 
drussi.ig  for  thi.  purpose.  The  colloidal  fluid  contains:  (l)  zinc 
o::ids  in  powdered  form  -  1.0;  (2)  castor  oil  -  5  drops;  (3)  viisclinc  - 
3  drops:  (Jj)  collodion  -  2C.0  (added  after  the  other  ingredients  have 
been  carefully  nixtv  1.' nether)  0  The  dressing  is  applied  tJith  a  brush 
to  the  skin  near  the  mucous  bursa  of  the  head  of  the  first  metatarsal 
bone  ar.d  stays  in  place  for  two  or  three  days. 

Proper  shoe  care  is  essential  in  preventing  abrasions.  Shoes 
should  be  removed,  dried,  and  stretched  os  soon  as  tlx  site  of  a  night 
halt  or  major  stop  is  reached.  If  possible,  the  puttees  are  washed  or 
rinsed  and  carefully  dried.  Excessively  perspiring  feet  are  washed 
in  cola  water  and  then  smeared  with  a  Zi  solution  of  formalin.  A  1# 
solution  of  formalin  in  ether  or  a  S  solution  of  salicylic  acid  in 
alcohol  is  recommended  for  very  sensitive  skin. 


Prevention  of  Epidermophytosis 

This  infection,  to  judge  by  the  literature,  lias  recently  become 
prevalent  in  foreign  amies. 

According  to  I.  M.  Bogdenskiy,  0«tyJ  of  the  soldiers  uhc  passed 
through  the  polyclinic  of  the  Moscow  garrison  in  1916  suffered  ft  on 
cpidermophytosiSc  More  urban  than  rural  dwellers  are  affected.  More 
eases  cccur  among  those  who  arc  unable  to  go  barefoot  or  who  avoid 
doing  so  than  among  those  who  take  off  their  shoes  when  the  weather  is 
warm,  A.  S.  Roacnfel*dfs  data  indicate  a  morbidity  of  6  to  llfj  of  the 
urban  population  examined,  only  0.15$»  of  the  rural  populaticn  of  Lenin¬ 
grad  cblast  and  Karelia, 
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The  role  or  baths  in  spreading  epidermophytosis  can  be  appraised 
fren  the  high  incidence  cf  the  infection  among  attendants.  Ro;-cnfcl5d 
feund  occurrences  in  30  to  iiO^  of  the  public  bath  attendants  when  he 
examined.  The  causative  agent,  his  nycolcgical  investigations  revealed, 
was  Epi dermophy ton.  Pure  cultures  of  Enidcraophyton  Kaefir.ann-.folf  were 
isolated  fren  bath  waste  water.  liorcover,  mycelium  kept  in  a  test  tube 
of  this  water  not  only  did  not  die,  it  even  shewed  signs  cf  growth  for 
12  months. 

In  the  armed  forces  epidermophytosis  is  commonest  among  sailors 
(particularly  submariners),  tankmen,  and  infantrymen.  Dermatologists 
believe  that  maceration  of  the  skin  of  the  feet  is  a  predetermining 
factor.  - 

Infection  by  the  fungus  occurs  after  exchanging  Objects  of 
personal  use  (shoes,  socks,  puttees).  Particularly  harmful  in  this 
respect  are  the  fiber  brushes  that  arc  passed  on  from  one  soldier  to 
another,  sometimes  without  being  disinfected. 

1).  Sinani  is  right  in  maintaining  that  epidermophytosis  is 
one  of  the  commonest  skin  diseases  of  soldiers.  It  impairs  their 
health  and  decreases  their  efficiency. 

The  principal  prophylactic  measure  is  strict  sanitary  inspection 
of  the  baths,  showers,  and  swimming  pools. plus  periodic  disinfection  of 
the  wooden  grates,  benches,  bath  tubs,  and,  above  all,  fiber  brushes. 

Rozenfclsd  recommends  the  following  solutions  for  disinfecting 
baths  and  equipment:  chlorinated  lime  (10  mg/l  of  active  chlorine)  - 
h%,  phenol  -  l£,  chloramine  -  1&,  napnthalysol  -  3  to  52.  The  dis¬ 
infectant  takes  at  least  two  hours  to  be  effective.  The  fiber  brushes 
should  be  boiled  for  10  to  15  minutes.  It  is  absolutely  forbidden  .to 
wash  puttees  in  a  bath  in  order  to  avoid  infecting  the  benches  and 
equipment. 

Strict  observance  of  traffic  rules  and  mandatory  separation  of 
undressing  and  dressing  sections  arc  extremely  important  in  controlling 
epidermophytosis. 

In  the  barracks  exchanging  worn  puttees  and  socks  without  first 
washing  them  is  absolutely  prohibited.  Before  shoes  and  boots  arc 
reissued,  they  should  be  disinfected  by  pads  soaked  in  a  5  to  72  solution 
of  formalin  and  kept  in  Use  shoes  for  two  or  three  days. 

Combatting  of  excessive  perspiration,  early  discovery  and  treat¬ 
ment  of  latent  forms  of  epidermophytosis  are  important  control  measures. 

Sanitary  Proccssim  ir.  Connection  with  Decontamination 

L y  “sanitary  processing"  is  meant  the  removal  cf  radioactive 
substances  from  the  skin  and  visible  mucous  membranes.  During  a  war 
sanitary'  processing  is  effected  at  the  same  time  that  shoes,  clothing, 
equipment,  weapons,  end  antichemical  facilities,  etc.,  are  decontaminated. 
Radioactive  substances  are  removed  by  /.cans  of  cry  pledgets,  water,  snew, 
and  liquids  from  individual  antichemical  packets.  A  2%  solution  of 
sodium  bicarbonate  is  used  on  the  mucous  membranes. 
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Sanitary  processing  ny  be  partial  t.r  total.  Partial  processing 
is  the  trashing  c f  expes <;d  parts  cf  the  body  and  the  eyes  along  y.-.th 
rinsing  of  the  mouth  and  throat.  Partial  processing  is  indicated  f«r 
tnc.se  who  h'ivc  been  in  a  cent.?' indeed  avea.  On  orders,  the  soldiers 
do  their  oxn  processing.  Total  processing  is  indicated  when  there  has 
been  wass  conturijiation, 

'fetal  ssar.itery  processing  includes  washing  the  entire  bedy  vith 
hot  u.ter  and  soap  and  applying  o  2%  solution  of  sodium  bicarbonate 
to  the  :.ucora  of  the  eyes,  wculh,  and  throat.  All  the  clothing,  shoes, 
c-q*. liar.cr.t,  and  ’/capons  are  decontaminated  at  the  sane  tine.  If 
naccrsurv,  badly  contaminated  clothing  and  shoes  are  replaced.  During 
a  war  special  processing  points  arc  set  up  with  compulsory'  mcr.itoring, 

'fetal  sanitary  processing  is  effected  at  special  points  set  up 
by  the  chemical  service  or  individual  military  units.  They  are  occasion¬ 
ally  set  up  near  a  warehouse  using  the  resources  of  the  latter  or  those 
ol  the  chemical  service.  . 

A  distribution  point  and  several  areas  are  organized  at  the 
special  processing  points  to  handle  the  personnel  and  decontaminate 
the  e’e thing,  equipment,  anticheaical  facilities,  weapons  and  combat 
natrrin.l.  A  monitoring  post  placed  at  the  entrance  to  the  dressing 
secT.’.  r.  checks  the  completeness  of  the  processing. 

Since  a  good  deal  cf  water  is  used,  the  processing  area  is 
located  near  a  body  of  pure  water.  Access  roads  are  important  in 
cutting  out  traffic  noving  in  the  opposite  direction  and  avoiding 
possible  contamination  of  people  who  have  been  processed. 

Effective  decontamination  requires  the  processing  area  to  be 
divided  into  a  clean  section  and  a  dirty  section  carefully  separated 
from  one  another.  The  personnel  pass  in  succession  through  the 
undressing  part,  monitoring  post,  showers,  and  dressing  part.  If  the 
weather  is  cold,  the  processing  takes  place  in  closed,  heated  rooms  or 
in  tents.  In  the  summer,  uncontaninatcd  streams  are  used  for  this 
purpose. 

Total  sanitary  processing  is  reserved  for  those  who  after 
undergoing  partial  processing  arc  found  to  have  clothing  and  exposed 
parts  of  the  body  contaminated  beyond  permissible  limits.  Hounded, 
shell-shocked,  and  burned  soldiers  reaching  medical  evacuation  areas 
from  contaminated  regions  are  processed  completely  and  their  clothing 
and  footwear  decontaminated  at  aid  stations. 

Persons  working  in  sanitary  processing  and  decontamination  areas 
use  rubber  boots  and  gloves,  reliable  gas  masks,  aprons  or  protective 
overalls,  ’.’hen  their  work  is  over,  they  too  undergo  sanitary  processing. 

liken  the  processing  area  is  closed,  it  is  monitored  for  radio¬ 
activity.  If  the  permissible  level  is  exceeded,  earth  is  strewn  over 
io.  time  permitting;  otherwise  the  drainage  ditches  arc  filled  up  and 
warning  signs  posted  just  outside  the  area. 
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CHAPTER  X 


K\G  EE  OP  CLOTHES  AFD  FOOTJEAR 

The  basic  function  of  clc thirds  is  to  regulate  the  processes  of 
heat  cnissica*  Clothing  helps  the  body  to  adjust  to  changes  in  the 
weather. 

The  rrind-rccictant  properties  of  clothing  are  highly  significant 
in  the  northern  parts  of  cur  country,  especially  in  the  Arctic.  A 
mountainous  climate,  which  is  narked  by  abrupt  changes  in  temperature 
during  the  day  and  at  night  and  by  strong  winds,  also  makes  great 
demands  on  clothing. 

Hell  produced  clothing  facilitates  the  preservation  of  the  bodyfs 
temperature  ccuilibriua  in  the  winter.  Less  heat  is  emitted  when  one 
wears  garments  cade  of  close ly-uoven  heavy  cloth  in  several  layers,  which 
create  an  artificial  climate  arcur.d  the  body. 

The  main  factor  determining  the  physiological  reactions  of  the 
organism  is  the  degree  of  coolness,  which  varies  with  the  seasons  and 
force  of  the  wind,  If  the  temperature  in  onc:s  home  can  be  modified  as 
desired  by  heating,  then  the  clothing,  which  merely  controls  heat 
emission  from  the  skin,  need  not  be  changed  during  the  different 
seasons  of  the  year  even  if  the  temperature  drops  abruptly. 

Well  sewn  and  correctly  fitting  uniforms  do  net  hamper  breathing 
or  interfere  with  normal  blood  circulation  or  heat  exchange.  Properly 
styled  uniforms  arc  airy  and  promote  the  rapid  evaporation  of  perspira¬ 
tion. 

Finally,  clothing  should  be  water-resistant,  i.e„,  it  should  be 
able  to  keep  water  out  and  retain  its  hygienic  properties  after  being 
\:ct  and  then  dried,  Uell  dressed  leather  is  known  to  be  virtually 
impervious  to  moisture. 

Uniforms  should  be  made  of  several  layers  of  fabric  in  order  to; 
(1)  minimize  the  lose  of  heat  by  radiation;  (2)  increase  the  amount  of 
air  confined  by  the  cloth;  (3)  change  the  ratio  of  volume  of  air  to 
solid  substances;  (U)  admit  more  air;  (5)  facilitate  the  passage  and 
emission  of  moisture  into  the  air. 

The  wind  resistance  of  clothing  is  increased  by  using  rcicroporcus 
materia]  in  the  outer  layer  or  waterproof  cloth.  This  is  essential  in 
the  Hortr.  or  in  mountainous  regions,  U ind-res istant  fabric  produces  a 
microclimate  under  the  clothing  tiiat  has  a  highly  favorable  effect  on 
1.211*5  sense  of  well-being  and  his  efficiency. 

Yu©  V ,  Vadicevsksya  has  shewn  that  in  certain  northern  regions 
most  iedily  heat  is  lost  as  a  result  of  the  wind  --  which  may. attain  a 
velocity  of  20  to  25  m/sec  {72  to  50  kn/hr)  —  blowing  through  the 
clothes.  This  wind  pressure,  which  blows  away  the  warn  air  next  to  the 
body,  must  be  opposed  by  a  wind  resistant  layer  in  the  uniform  or  by  a 
special  wind-resistant  suit  vein  over  it. 
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Khilc  rcrft-rmi no  a  variety  or  complicated  functions,  clothing 
T.mst  not  impede  normal  i^rspiraeicn.  It  is  important,  therefore,  that 
the  fabric  alley  ait*  to  pass  through.  This  determines  the  effective- 
i»css  cf  ventilation  as  veil  as  the  amount  of  heat  lost  free  the  body. 

“The  function  of  clcthho  is  evidently  not  to  remove  the  eater 
air  iron  the  body  cf  a  clad  tan,  but  to  make  the  inflow  of  fresh  air 
itiporcjptihli,  tiVi  burdensome,*1  ecid.  F.  F.  Erisrmn,  •treating  th« 
importance  of  fabrics  and  clothes  that  let  air  in. 

It  would  be  a  great  mistake,  however,  to  require  that  all  fabrics 
possses  a  high  degree  of  permeability  to  air,  for  the  wearing  of  winter 
or  summer  clothes  node  of  such  materials  would  result  in*  abrupt  cooling 
of  ti2  body  by  the  inflow  of  cold  air  and  removal  of  warmth  fron  the 
shi.V; 

The  effect  of  water  cn  cloth  used  for  uniforms  has  great 
practical  significance.  It  has  been,  shown  that  a  uniform  may  triple 
ir.  weight  after  it  gets  wet.  Moreover,  netting  also  (l)  changes  the 
r:;tic  of  air  volume  to  solid  substances;  (2)  increases  heat  conductivity; 
(3)  decreases  air  permeability;  (h)  weakens  its  heat-insulating 
properties.  As  the  water  absorbed  by  the  cloth  evaporates,  the  body 
Iosks  considerable  heat  because  51iO  calories  are  expended  on  the 
evap.;'  .lien  of  every  liter  of  waters 

The  use  cf  organic  silicon  compounds  is  a  very  promising  approach 
to  tr.e  problem  of  making  uniforms  water-resistant.  The  water-resistant 
properties  of  materials  treated  with  silicones  result  from  the  formation 
of  a  very  fine  film  of  a  silicon  polymer  that  cannot  be  wetted.  Fabrics 
impregnated  with  silicones  repel  raindrops  and  streams  of  water. 

According  to  II.  G»  Voronkov  and  B.  U.  Dolgov,  such  fabrics  let  water 
through  only  at  a  pressure  of  30  to  50  cm  water  column.  Their  ability 
tn  absorb  i rater  decreases  about  twcntyfold-  and  their  properties 
remained  unchanged  even  after  prolonged  exposure  to  boiling  water  or 
hot  organic  solvents.  The  most  important  feature  of  silicone- 
impregnated  cloth  is  that  it  permits  the  passage  of  air  even  When 
it  is  raining.  Therefore,  garments  woven  frea  it  are  as  airy  as  those 
woven  from  untreated  cloth. 

Color  is  an  important  hygienic  factor  for  troops  stationed  in 
southern  latitudes.  The  ability  of  clothing  to  absorb  the  visible 
rays  of  the  sun  depends  as  much  on  their  cclor  as  on  their  materials. 
Fabrics  of  different  color  differs  ,  in  degree  of  relative  absorption  of 
heat  in  this  order:  white  -  150,  light  yellow  -  102,  dark  yellow  - 
11.0,  dark  green  -  161,  rad  -  1615,  dark  brown  -  198,  and  blade  -  208 
-  (Pettenkofo:).  Ucolcn  fabrics  radiate  and  absorb  more  heat,  Vet 
fabrics  radiate  approximately  35  to  50fl  more  heat  than  do  dry  fabrics. 

Of  even  greater  hygienic  significance  is  bacterial  and  parasitic 
contamination  of  clothing.  Together  with  dirt  and  dust  a  great  quantity 
of  bacteria,  including  pathogenic  varieties,  settle  on  clothing,  rctair.ir 
their  viability  and  virulence  for  periods  of  time  ranging  from  a  feu 
hours  (gonocci)  to  50  to  80  days  (the  t^pheid  bacillus). 
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The  Ability  cf  uniforms  to  absorb  gases  is  another  important 
factor.  It  was  discovered  during  I-orld  l.'ar  I  that  uniforms  ixrc 
frequently  the  cause  of  pas  poisoning.  It  was  cr.0T.-n  expo r ir.cr.tr.  1  ly 
that  paces  condense  cn  the  threads  end  fibers.  A  portion  of  the  cases 
liccci..c  chcnically  bound  with  the  fabric;  a  smaller  portion  remains  in 
the  pores,  P,  Vasil*ycva  observed  that  the  taking  up  of  chlorine, 
phosgene,  or  sulfur  dioxide  by  fabric  is  a  typical  process  cf  adsorption* 
The  ancunt  cf  the  latter  varies  with  th.c  concentration  of  the  gas,  degree 
of  moisture  of  the  fabric,  ar.d  nature  of  the  fibers*  t'oclcn  fabrics  • 
absorb  r.orc  gas  than  do  cotton  fabrics  and  liberate  then  more  slowly. 

The  uniforms  of  ski  troops  have  the  following  special  properties: 

(i)  low  heat  conductivity;  (2)  good  permeability  to  air  and  perspiration 
on  marches  and  wind-resistance  at  halts;  (3;  moisture-res istar.ee; 

(ii)  looseness,  not  hampering  movement;  (5)  careful  fitting  to  avoid 
difficulties  in  breathing  and  blood  circulation;  (6)  light  weight. 

The  cutfit  of  mountain  troops  requires  special  attention  cuing 
to  the  strong  winds  and  abrupt  changes  in  temperature  (between  sunshine 
and  shade, between  cay  and  night).  In  addition  to  cotton  or  woolen 
sweaters  they  must  have  ponchos.  It  is  particularly  important  that 
the  clothes  be  loose.  •  Knitted  woolen  helr.it  lir.ers  are  good  protection 
for  the  head,  neck,  and  face  against  the  cold. 

Due  to  the  conditions  under  which  tankmen  and  mechanics  have  t,o 
operate,  especially  in  the  summer,  clothing  next  to  the  skin  is  likely 
to  be  a  source  of  irritation.  Oil  and  greasy  materials  soil  the  clothes 
and  the  skin.  In  the  winter  the  men  get  very  cold  when  servicing  or 
repairing  taniis  in  the  open.  Many  of  their  skin  diseases  arc  due  to 
chemical  irritants  found  in  the  oil  end  grease  which  clog  the  follicles 
of  the  sweat  glands  and  dry  out  the  skin.  Tank  personnel  are  furnished 
with  special  overalls,  jackets,  and  trousers  to  enable  them  to  work  in 
comfort  while  protecting  their  skin.  Ordinary  overalls  are  most  satis¬ 
factory  in  the  summer;  cotton  jackets  with  hoods  and  trousers  arc  test 
in  the  winter* 

Kvnienie  kecuircr.cr.ts  for  Footwear 


The  hygienic  requirements  for  any  footwear  stem  from  its  purpose 
—  to  protect  the  feet  of  the  soldiers  against  cold  ar.d  dampness,  to 
keep  them  clean,  ana  to  prevent  injuries.  At  the  seme  time  the  footwear 
must  r.ot  hinder  normal  heat  exchange;  it  must  repel  moisture,  oil, 
decomposition  products  of  sweat,  ar.d  other  substances  excreted  by  the 
shin.  The  design  must  match  the  anatomic  configuration  of  the  foot. 
Ilorsal  blood  circulation  must  be  retained  in  the  feet  during  walking, 
running,  and  prolonged  standing.  Well  constructed  and  correctly  fitted 
shres  prevent  foot  injuries  on  a  march,  during  field  exercises  and 
maneuvers . 

Ir.  a  modem  war  involving  atr.-.-.ic  and  chemical  weapons  shoes  must 
protect  the  feet  against  poisoning  by  gas  ar.d  radioactive  substances. 
The  materials  used  in  making  shoes  will  have  to  be  able  to  withstand 


repented  drga^ificaticn  u'.d  \lccoi*t.v;  tuition,  retaining  both  their  rhnpc 
arc  protective  properties.  If  nccereasy.  the  ihcc-  wi 3 1  have  to  go 
through  ciicricr  end  dvriicul  disinfection. 

3a  the  winter  amy  shoes  have  to  insulate  the  feet  against  the 
cold.  This  can  be  ccr.2  if  the  materials  are  pxxncrly  selected  and  styled 
end  insoles,  woolen  per. tees ,  ct-\. ,  used.  fell  fitted  shoes  ere  essential 
ir.  prevent iT.j  frcsibicc. 

Ar.:y  £:ati:car  must  also  t?  v;; tar-res i s tarvto  Experience  has  taught 
vs  that  carp  cold  i:,  the  mvhi  c:-.v:.e  of  •*  trench  fcr»t„K  The  use  of  non- 
•wp.tcrprcof  ar.d  inflexible  materials  promotes  the  foifiaticr*  of  abrasions. 
Peer  design  is  tine  principal  factor  in  injuries  of  the  feet  and  toes 
and  in  the  development  cl  corns  and  callus .  Consequently,  good  style 
ur.d  uotiaansh.iij  are  essential.  bafirUx.&tcly,  Iron  the  hygienic  uci.it 
ex  view  these  den.;.  <dc  am  net  net. 

These  reci ire-reals  are  nat  satisfied  as  far  as  penetrability  by 
air  end  moisture  is  concerned.  This  feature  causes  excessive  perspira- 
tir.r.,  chafing,  and  to  seme  extent,  cpi d emephyte sis.  The  reason  is  that 
Keister a  accumulates  in  the  boot  cue  to  difficulty  in  getting  rid  ex 
sue  eh  and  to  inadequate  ventilation  of  the  feet.  In  the  suwncr  moisture 
cruxes  abrasions;  In  tl:o  Vinter  it  promotes  supercooling  and  the  develop¬ 
ment  r.  frostbite. 

It  would  he  wrong,  however,  to  attribute  excessive  perspiration 
and  chafing  solely  to  pcor  design  ar.d  us?  of  non-porous  materials. 

Research  has  shewn  that  the  escape  of  moisture  from  shoes  depends  on 
permeability  of  the  material  to  air  arid  construction  features  of  the 
shoes. 

The  main  defect  of  rubber- soled  shccs  is  tlsat  they  make  the 
feet  perspire  too  much.-  Daily  observations  have  shown  that  rubber  and 
similar  leather  substitutes  tend  to  make  the  feet  moist, 

P,  V,  Pamcaycv  proved  that  sweat  cannot  escape  by  the  circulation 
of  air,  the  amount  of  which  is  virtually  nil.  The  author  thinks  that 
another  approach  is  r.ore  premising  — •  tc  increase  the  permeability  to 
moisture  of  the  materials  employed  ir.  making  the  shoes. 

P.  Ye.  Kalmykov’s  investigations  indicate  tlot  many  leather 
materials  arc  highly  permeable  to  moisture,  but  not  to  air.  According 
tc  G.  V.  Rodionova,  Russia  leather  is  less  airy  than  kersey;  the 
reverse  is  true  for  the  moisture  permeability  of  leather  (U  to  5  r.g/cm^/ 
hr)  and  kersey  (0.3  mg/enV-hr) .  hanzayev  maintains  that  leather  is  the 
most  permeable  ef  all,  admitting  about  5  Cm  of  the  moisture,  kersey  only 
S£>  The  chief  defect  of  leather  substitutes,  therefore,  is  their  low 
permeability  to  moisture. 

Remsayev  maintains  that  the  hydros copi city  ar.d  moisture  capacity 
of  the  materials  used  in  making  shoes  is  extremely  important  in  preventing 
excessive  perspiration  ef  the  feet.  He  has  shown  experimentally  that 
the  direct  passage  of  moisture  through  the  materials  is  rn  insignificant 
factor • 
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Kersey  hoots,  in  liamaayev's  opinions,  arc  inferior  to  leather 
loots  not  because  of  the  difference  in  permeability  to  moisture,  but 
because  kersey  ic  incapable  of  absorbing  such  perspiration.  Any 
leather  substitutes  must  have  considerable  hydrcscopicity  and  moisture 
capacity.  In  addition  to  these  two  properties,  shoe  materials  must  be 
water-resistant.  It  is  difficult,  but  by  no  means  impossible,  to 
reconcile  these  two  contradictory  requirements.  Of  great  importance 
too  arc  proper  care  of  shoes  and  keeping  them  clean,  cry,  and  oiled. 

The  problem  can  be  solved  by  using  impermeable  materials.  It 
has  been  shorn)  that  army  boots  admit  water  through  the  seams  and,  in 
particular,  at  the  places  where  the  forepart  joins  the  sole.  According 
to  Rcsssynv,  boots  become  soakc  i  coon  after  immersion  in  15  cm  cf  water 
and  within  two  tv  six  hours  at  a  depth  of  3  cu. 

P.  Belkin  says  that  boots  placed  in  water  become  wet  in  a  few 
minutes.  The  water  enters  through  the  scams  and  at  the  places  where 
the  upper  part  joins  the  sole.  In  time  tne  leather  becomes  defatted, 
the  result  being  more  ready  penetration  by  water.  The  amount  of  fat 
in  the  leather  of  the  forepart  drops  from  25  or  25#  to  10  or  12#.  The 
leather  can  again  be  rendered  impermeable  by  greasing  it. 

Shoes  arc  now  manufactured  frem  leather  treated  with  silicones. 

Such  leather  is  water-resistant,  docs  not  putrefy,  or  become  mcldy. 

Those  shoes  arc  considered  hygienicaliy  perfect  which  arc 
designed  in  accordance  with  the  anatomy  of  the  foot.  The  sole  — 
the  main  part  of  a  shoe  —  is  cut  out  in  such  a  way  that  there  is 
sufficient  room  for  the  big  tee,  which  plays  an  important  part  In 
walking* 

If  the  shoe  is  too  short,  the  foot  cannot  stretch  out  in  walking, 
especially  in  marching.  This  causes  the  toes  to  bend  at  the  joints 
(between  the  first. and  second  phalanges  and  between  the  second  and  third 
phalanges)  and  makes  corns  develop.  If  a  short  shoe  is  worn  for  too 
long  a  vine,  the  big  tee  turns  up  and  out  end  abrasions  result. 

A  narrow  shoe  exerts  pressure  in  the  region  of  the  head  of  the 
first  metatarsal  bone.  Again  the  result  is  abrasions,  sometimes 
inflammation  of  the  mucous  bursa.  A  narrow  shoe  promotes  cooling  of 
the  feet,  pinches  the  blood  vessels,  and  interferes  with  blood  circulation. 
By  causing  the  blood  to  congest  it  makes  the  foot  perspire  more  freely 
and  predisposes  it  to  frostbite. 

If  the  shoe  is  too  large,  the  foot  moves  about  too  freely  and  the 
puttee  becomes  loose,  the  resultant  folds  contributing  to  the  develop¬ 
ment  of  arras ions. 

All  this  explains  the  importance  of  carefully  fitting  shoes  to 
the  feet. . 

The  feet  sine  can.  be  determined  with  a  wooden  ruler  that  can  be 
easily  made  locally.  A  measuring  tape  marked  off  in  millimeters  is  used 
to  measure  the  circumference.  The  data  arc  recorded  in  the  company  list 
for  fitting  shoes. 


Shoos  arc  fitted  or*  to  feet  wrapped  vith  two  new  puttees  (svrj:cr 
cr/l  winter),  The  insoles  arc  removed  because  they  are  intended  to  be 
worn  during  w?na  weather  when.  only  the  summer  puttees  are  used. 

Properly  fitted  shoe.*  cosy  to  pat  on  and  to  take  off.  They 
do  not  prose  against  the  feat  arid  they  have  a  space  between  the  toes 
and  tip -that  can  be  felt  from  the  outside.  Neither  the  big  toe  nor 
the  c r/j  next  to  it  touches  tr.e  tip,  V:her.  one  rises,  the  shoes  o.o  not 
press  against  the  .back  of  tire  feet-  The  leather  of  tire  forepart  does 
not  wrinkle  when  he; a  vith  the  fingers.  Tnc  fit  is  tested  by  walking. 

Shots  end  boots  arc  manufactured  for  the  r.my  in  nine  sires 
(from  3F-  to  I16  inclusive)  and  three  widths  (narrow,  medium,  wide)- 
Felt  boots  cor.c  in  six  siiiess  they  arc  tried  on  when  both  the  summer 
and  winter  puttees  are  wrapped  around  the  feet,. 

yen-- In  r.r.d  Caring  for  Pattens 

’.-properly  worn  puttees  arc  one  of  the  main  causes  of  abrasions. 
Giving  instructions  on  hew  to  put  on  puttees  is  a  duty  of  unit  leaders 
and  medical  personnel. 

•During  warn  weather  generally  only  a  single  pair  of  cotton  puttees 
is  w '.?.•>  with  an  Inscle  in  the  boot.  At  other  times  two  pairs  — -  cotton 
and  we-  ten  —  are  worn  together  ta  keep  the  feet  uarru 

The  cotton  puttees  are  wrapped  around  the  bare  feat  first,  then 
the  woolen  ones.  This  method  prevents  irritation  and  helps  to  prevent 
the  woolen  puttees  from  becoming  soiled  by  skin  discharges.  During  the 
first  week  that  new  shoes  are  worn  the  spare  puttees  should  be  wrapped 

around  the  lower  part  of  the  skin. 

If  properly  wrapped  arcurd  the  foot,  puttees  fit  tightly  with  no 
wrinkles  especially  at  the  toes,  heel,  and  crest,  and  they  stay  put. 

Any  wrinkles  at  the  back  when  rising  should  be  smoothed  cut  and  an 
effort  made  to  vrap  then  around  the  feet  firmly  but  net  too  tightly  so 
that-  they  do  not  move  then  she  shoe  is  put  on. 

Ho  garters  should  be  used  to  secure  the  puttees  to  the  feet  in 
order  to  avoid  constricting  the  blood  vessels  and  impairing  circulation. 

It  is  important  that  the  puttees  remain  in  place  while  walking.  If  they 
become  uncomfortable,  the  shoes  should  be  taken  off  and  the  cause  of  the 
discomfort  corrected. 

Correct  care  of  puttees  prevents  excessive  perspiration,  abrasions, 
and  chilling  in  the  winter.  Therefore : 

(1)  They  should  be  changed  as  often  as  possible! 

(2)  the  ends  should  be  interchanged  to  keep  then  from  wearing  out 
too  quickly; 

(3)  they  should  be  dried  cut  during  a  night  halt  or  stop, 
straightened  out,  end  hurg  up  because  wearing  aairp  puttees  causes 
abrasions  in  the  summer  and  predisposes  to  frostbite  in  the  winter. 

Soiled  and  sweaty  puttees  should  (if  possible)  be  rinsed  or  washed,  if 
only  in  cold  water,  before  being  hung  up  to  dry.  They  are  carefully 
softened  up  before  they  are  worn  again. 
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();)  they  should  he  washed  with  hot  water  and  soap  as  often  as 
possible,  thoroughly  dried,  and  rolled  out  or  softened  with  the  hands; 

(5)  young  soldiers,  arc  to  be  taught  the  correct  way  of  putting 
then  on  by  i!CO*s,  feldshers,  and  cedi  cal  instructors. 

Clothinc  as  Protect: on  srjoimt  Luminous  Radiation 


3 
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In  an  atonic  explosion  about  one- third  of  the  energy  liberated 
ccv.cs  free  lucinouc  radiation  lasting  throe  seconds.  The  biologically 
active  ultraviolet  radiation  takes  place  during  the  first  0.015  see. 

.The  direction  cf  the  rays  of  the  luninous  flux  and  values  of 
the  light  pulses  following  the  explosion  of  a  medium-size  A-bomb  in 
the  air  under  different  ucathcr  conditions  are  shown  in  Figures  53  end 
5li  (r-i.  Gvozdev  and  V.-  Yakovkin). 

Luminous  radiation  is  dangerous  for  con  oniy  after  an  air  burst; 
the  injurious  effect  of  luminous  radiation  following  an  underwater 
or  underground  blast,  is  negligible. 

It  is  a  well  known  fact  that  the  surfaces  cf  various  bodies 
absorb  luninous  radiation  end  become  heated  in  proportion  'o  the 
intensity  of  the  luminous  flux.  Dark-colored  objects  heat  up  quicker 
than  do  white  ones  and  rough  surfaces  quicker  than  smooth  and  polished 
ones. 

The  intensity  cf  luminous  radiation  is  expressed  by  the  number 
of  calorics  received  by  1  cm2  cf  surface  for  1  second. 

As  noted  above,  luminous  radiation  is  emitted  for  3  seconds* 
Consequently,  the  total  energy  of  luminous  radiation  striking  a  unit 
of  area  will  be  approximately  three  times  as  great  as  the  intensity 
of  the  luminous  flux. 

Tables  31:  and  35  present  critical  energy  values  and  data  on  the 
nature  of  the  effect  of  luminous  radiation  at  different  distances  from 
an  atomic  blast.  The  second  and  third  columns  in  Table  35  show  the 
distances  with  20  ta  and  10  to  visibility  (A*  Bibcrgal*  and  U.  Ya« 

Kargulis). 

TAILS  3lt 

Tctal  energy  of  luminous  Intensity  of  luninous 
.  radiation  per  unit  of  radiation,  in 
area,  in  cal/cn2  cal/cm2  sec 

30 
16.7 
2.66 
0-835 
0.33 
0.13 
0*07 
0.02 
0.007 


7  CO 

ICO 

1CC0 

50 

2CC0 

8 

3CC0 

2.5- 

leco  ’ 

* 

± 

5cco 

O.L 

6CC0 

0.2 

ecco 

0.C6 

1CCC0 

0.02 

Distance  from  the 
blast  site 
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Type  of  effect 


TABLE  35 

Critic?.!  energy, 
in  eel /cm2 


Med  era  to.  skin  hums 

3 

3300 

2500 

Light  skin  bums 

2 

1.000 

32CO 

While  jx'pcr  scorches 

10 

2  ICO 

1300 

till  tc  pare:*  chars 

e 

2300 

2C00 

Block  paper  scorches 

3 

■  3300 

26C0 

Died:  simple  clears 

c 

>'330 

f:0C0 

3 lack  rrr,-lc  scorches 

25 

MiOO 

1?.60 

Gray  cotton  cloth  is  singed 

6 

2300 

2CC0 

Gray  cotton  cloth  scorches 

10 

2100 

1300 

White  cotton  cloth  is  singed 

10 

21C0 

ieco 

White  cutter,  clcth  sccreho-s 

17 

1700 

21:60 

Green  ^sbardinc  scorches 

10 

2100 

isoo 

Synth.  tie  rubber  scorches 

8 

2300 

1CC0 

Eakelitc  chars 

75 

ECO 

770 

In  Hiroshima  and  Eagasahi  bums  caused  by  luminous  radiation  were 
observed  only  on  the  side  of  the  body  facing  the  epicenter  of  the  blasts 
The  portions  of  shin  protected  by  clothing  were  largely  unaffected. 

Shin  bums  occurred  when  ti;c  cloth  adhered  to  the  body,  Multilayered 
clothing  provided,  as  a  rule,  good  protection  against  bums.  Persons 
wearing  many-colored  clothes  suffered  turns  in  the  areas  covered  by  the 
dark  tones. 

Screening  serves  as  a  protection  against  luminous  radiation*  If 
a  bcr±>  "does  not  sec"  a  person,  it  dor;  r.ot  cause  light  injury. 

Properly  selected  clothing  (in  several  layers,  loose,  light 
colors)  is  another  e  'fectivc  means  of  protection.  White  clothing  protects 
a  person  against  bums  at  a  distance  of  1,5C0  a  iron  the  epicenter. 
Soldiers  can  be  protected  by  wearing  a  raincoat  in  the  sunnier  and  a 
uhitc  camouflage  robe  in  the  winter. 

The  approximate  value  of  light  pulses  following  the  explosion 
of  a  nediun-siae  A-bomb  is  slioirn  in  Table  35  (II.  Cverdev  and  V. 

Yukovkin) , 

TABLE  36 

Distance  from  the  epicenter,  in  kr.  0  0.5  1  2  3  5 

Value  of  the  light  pulse,  in  cal/ 

cm-  130  75  35  10  1;  1 


Distance  frc:.:  site  of 
explosion  where  indicated 
effect  is  rpssihle,  in  n 
v.lli  •  "vl r'ihiTi'iy  with  visT- 
cf  20  km  bility  cf 

10  to 
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.The  value  of  light  pulses  in  relation  to  the  distance  from  the 
epicenter  is  shorn  in  Figure  53  J  the  role  played  by  weather  conditions  . 
is  shown  in  Figure  5a- 

It  will  he  noted  that  a  light  pulse  of  0,3  ca.l/crc2/sec  causes 
slight  pain.  First  degree  burns  occur  with  l*ght  pulses  of  2  to  5 
cal/cm2,  second  degree  .bums  -  5  to  10  cal /cm2,  third  degree  burns  - 
10  to  20  cal/c2. 

Table  37  contains  data  on  the  igniting  of  materials  by  light 
pulses  (M.  Gvozdev  and  V.  Yakovkin) . 

TABLE  37 


Material 


Canvas 

Light  cotton  cloth 
Dark  cotton  cloth 


Light  pulse,  in  cal/cm2 
charring  steady  burning 


50  1*0 
ii-6  8-10 

2-3  li-6 


It  is  evident  from  the  table  that  dark  clothing  is  half  as 
resistant  to  light  pulses  as  light  colored  clothing.  This  is  clearly 
shown  by  canvas  and  tarpaulin  sewn  from  the  same  material. 

Multilayered  winter  clothing  also  provides  good  protection  against 
bums,  although  it  may  char  or  ignite  if  close,  to  the  epicenter  of  a 
blase. 


Dccontcmin'iti~n  of  Clothing 


Decontonination  nay  be  partial  or  total#  Partial  decontamination 
of  clothing  and  equipment  is  carried  cut  in  the  contaminated  region  or 
as  scon  as  one  leaves  it*  The  clothing  and  equipment  arc  not  removed 
in  the  process.  The  outer  clothing  is  freed  fren  radioactive  substances 
by  someone  shaking  it  off  while  wearing  a  gas  mask  and  gloves.  In  the 
winter  clothes,  shoes,  and  equipment  arc  rubbed  with  clean  snow.  After 
leaving  the  contaminated  region  the  clcthing  is  shaken  out  and  brushed 
while  the  equipment  is  wipad  with  wet  rags  or  washed  with  water. 

Total  decontamination  is  carried  out  at  washing-decontamination 
points.  Brushes,  sticks,  and  water  arc  used  for  this  purpose;  wads  of 
cotton  seabed  in  detergents  or  benzene  help  to  remove  grease  stains. 

The  clothes  are  monitored  after  decontamination.  If  they  turn 
out  to  be  more  strongly  decontaminated  than  permitted  by  safety  con¬ 
siderations,  the  process  is  repeated.  If  this  toe  is  futile,  the 
clothes  are  sent  to  a  special  decontamination  laundry. 

Degassing  machines,  motor  pumps,  hydraulic  hose,  brushes,  brooms, 
clicks,  oalrun,  rags,  and  straw  packing  materials- are  used  for  decontamination. 

The  decontamination  point  is  -ct  up  in  accordance  with  local  con¬ 
ditions  (the  tactical  situation).  Every  point  is  divided  into  two  areas. 

The  first  has  two  tables  or  places  to  decontaminate  shoes  end  gas  masks 
and  a  storeroom  for  clothes  that  do  not  need  to  be  decontaminated. 
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The  &fcsond  area  is  divided  into  two  parts,  a  "dirty1'-  part  and 
a  "clean''  part,,  The  first  is  for  the  clothes  and  slices  to  be  treated. 

In  the  clean  part  the  people  put  on  their  cwn  (decontaminated)  undor- 
w-'-ar  w»d  cuter  detune:  cr  receive  other  clothing  inct-eid.  The  te clinicians 
stand  here  i:*th  his  beta*  etna  radiation  meter.  The  people  take  a  shower 
on  the  way  from  the  ,:cirty,;  part  to  the  ,;cveanM  part* 

Clcthes  are  separated  Into  three  piles  before  being  laundered. 

The  first  includes  items  contnninutcd  by  Alpha-active  substances,  the 
second  -  i  tens  cor.  tor.  inn  fed  by  beta-  end  gamma-active  substances,  the 
third  -  items  contaminated  by  radioactive  substances  aiirl  mineral  oils. 
Clothes  arc  grouped  by  degree  of  contamination  depending  or.  the  amount 
of  alpra  and  beta  decay  per  minute  usually  frera  an  area  of  150  cm2. 


Dcg.ryino  of  Clothes 

The  density  of  contamination  of  uniforms  and  shoes  varies  with 
the  kind  of  poison  gas  used,  viscosity,  sine  of  drops,  tine  of  year, 
and  weather  conditions,  Of  significance  too  arc  the  properties  of  the 
mater' el,  which  determine  the  length  of  time  it  takes  fer  the  gas  to 
pin  eV  vie  and  hew  deeply*  In  the  summer  gas  may  evaporate,  thereby 
deer.-  »ir.g  the  density  cf  contamination;  in  the  winter  it  stays  longer, 
Rubber  and  rubberized  items  may  remain  contaminated  for  a  long 
time  and  are  very  difficult  to  decontaminate. 

Lewisite  goes  through  slice  leather  in  5  to  10  minutes.  The 
soles  of  army  shoes  are  virtually  gas-resistant,  However,  they  may  be 
the  cause  of  contamination  of  the  hands,  clothing,  ar.d  equipment. 

Contact  injuries  from  the  contaminated  rubber  soles  cf  leather  shoes 
and  rubber  boots  arc  particularly  dangerous. 

Liquid  gas  can  penetrate  cotton  cad  woolen  fabrics  within  1 
minute,  heavy  overcoat  fabric  within  3  to  5  minutes,  leather  and  sheep¬ 
skin  within  10  minutes. 

The  greatest  danger  to  gassed  persons  and  those  near  them  is  the 
absorption  cf  vaporous  poison  by  the  clothing.  According  to  G.  V. 
Hhlopin,  a  cotton  anay  uniform  weighing  7  kg  car.  absorb  8C0  g  of 
chlorine,  which  is  equivalent  to  95 6  liters  of  the  gas.  This  amount 
of  chlorine  can  poison  2,560  r*3  of  pure  air. 

It  is  believed  that  the  fumes  of  other  poison  gases  can  be 
absorbed  3S  readily  as  chlorine,  phosgene,  and  diphosgene*  The  danger 
of  poisoning  by  the  desorption  of  gas  in  small,  inadequately  ventilated, 
shelters  is  very  great.  That  is  why  it  is  essential  to  remove  overcoats 
and  sometimes  even  uniforms  before  entering  a  shelter.  Boots,  especially 
if  rubber  soled,  can  be  a  source  of  gas  contamination  in  a  shelter,  so 
they  should  be  removed  and  degassed  before  the  wearer  enters. 

It  has  been  suggested  that  army  uniforms  ar.d  clothing  should  be 
treated  by  adsorbing  cr  neutralizing  substances  os  a  protection  against 
the  fumes  of  persistent  poison  gases.  Such  treats  ait  would  strengthen 
the  protective  qualities  of  the  fabric. 
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Capes  or  ;.lc  eve  less  ponchos  arc  fairly  effective  against  liquid 
gas.  Shoes  can  be  made  more  resistant  by  putting  stockings  over  that' 
or  by  applying  a  special  protective  grease* 

Fabrics  arc  freed  from  gas  by  degasification  using  chcr.ical  or 
physical  methods*  The  choice  is  determined  by  local  conditions,  primarily 
the  military  situation* 

Cotton  and  linen  fabrics  are  boiled  in  uncovered  vats  for  at 
least  an  hour  in  the  open  or  in  ventilated  laundries  after  which  the 
underclothing  and  succor  unifoins  arc  washed  and  ironed*  According  to 
B.  I«  Prcdtech enskiy,  at  least  10  liters  cf  ;;atcr  arc  required  for  each 
kilogram  of  dry, weight  of  clothing  - 

rioccs  that  cannot  be  boiled  (coarse  woolens  and  cottcne,  leather, 
sheepskin)  arc  e;mos  cd  to  chamber  degas  if  i  cation  and  then  aired  for 
several  hours  or  washed  with  warn  water  (this  is  essential  after  lewisite 
is  used)* 

Degasification  conditions  in  hot  air  chambers  arc  outlined  in 
Table  33  (according  to  Prcdtcchenokiy). 

TA3L£  33 


Type  of  clothing 

Conditions  of 

degasification 

Air  tempera¬ 

Volume  of  air 

T-ee  of 

Load  per 

ture  in  the 

exhausted  in 

degusifi- 

m-  of 

room,  °C 

an  hour 

eation. 

In  hrs* 

chamber 

Course  woolen  or 

Cotton  clothing 

85-95 

120-130 

3 

Ho  more  than 

U  overcoats, 
sheepskin  coats 
cotton  outfits 

Clothing  race  from 
sheepskin  or 

leather  60-65  u  6-8  ??o  more  tiian 

'  .  U  pieces; 

12-20  shoes 
or  coots 

Uniforms  arc  degassed  in  special  chambers  in  accordance  with 
instructions* 

Chen i eel  methods  of  degas if ication  arc  based  on  the  use  of 
substances  that  reset  with  poison  gases  to  form  non-poiocaous  products. 
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Pn--jQctiyg  Cl  Owi~>n 

Thrcughcut  when  n,'r.  has  l.cul  to  the  denger  of  adverse 

e<iVirf'r;:cntal  condition*:  he  has  c  .;rcl*\*4  f..o  idea  ci  using  protective 
cic'th'.h'jr  The.'.  5.s  hew  specie?,  suits  fen  u:.dn.'.:uicr  cmi  h : gh- -a i t i tvdc 
use,  asbcr.tor.  overalls,  ur.tjchruic  .u  sui.r..  grs  narks,  etc,,  have  come 
inti  he ir.g r.  uecr.tg'UiOlog i etc  have  wearing  Jobber  apro.-.:  ic.cl  gloves 
ir.prcgnrur.d  with  lead  for  a  long  Line, 

Tko  v/idc  use  of  ionising  radiation  nr.d  radioactive  rvostocccs 
by  scier.cw  end  technology  has  laterally  given  rise  to  the  icca  of 
creating  now  kinds  of  p.atoctiv..  cloth  ire.,  however  it  has  not  he  an 
an  easy  tiling  to  do,  Ac  pres  cm  it  is  ccr-siccric  virtually  inpossible 
to  prevent  eiriosajw  to  gaiv.n  rsys  ar.u  neutrons  by  r.runs  of  protective 
clothing.  Such  clowning  would  have  to  consist  of  tens  and  possibly 
h.’r.circdr.  of  kilograms  of  shielding  .eaterial:.-.  It  has  been  estimated 
that  a  person  neighing  about  ?0  kg  would  inquire  coveralls  weighing 
120  kg  in  order  to  re  due  j  the  intensity  of  genr-.a  r.riiatien  by  5fJ* 

(with  the  energy  of  1  r.cv).  Therefore,  leaf,  concrete,  etc,,  are  used 
for  c*  -istructing  mobile  end  stationery  screens  te  provide  protection 
ag:  i:v  t  germa  radiation  ar.d  neutron  flux. 

Protective  clothing  can  ward  off  injury  by  alpha  and  been  rays 
and  iy  infrnred  and  •  a-ltraviolct  radiation.  Light-colored  clothing 
during  the  A-bocb  explosions  in  Hiroshima  ana  Sagasaka  in  1915  provided 
protection  within  a  range  of  1.8  to  3.6  kn  (?.  lloldcn  and  F.  Cwings). 

Clothing  is  also  good  protection  against  radioactive  fallout. 

It  has  been  shewn  that  the  thin  layer  of  air  (2.3  to  5  cn)  usually 
created  Ly  summer  clothing  can  shield  a  person  from  alpha  particles. 
Ordinary  clothing  substantially  decreases  t.ne  danger  of  injury  from 
beta  particles.  .According  to  Holden  and  Cwings,  light  clothing  lowers 
the  level  of  radiation  66b  with  the  fceta-radiation  energy  of  0.2  mev, 
with  the  energy  of  0.3  r.ev,  ar.d  181  with  the  energy  of  i  r.cv.  tilth 
the  betn'-radiatior.  energy  of  3,0  to  3.3  men  light  clothing  only  lowers 
the  radiation  level  3  to  i£**  L7hen  heavier  clothing  is  worn  (weighing 
29  rg/cn^),  the  correspor.dirg  values  rise  to  99.62  and  55b  (beta- 
radiation  energy  0,2  to  0.5  and  1.0  meg).  With  radiation  of  3.0  to 
3*5  nev  the  decrease  in  beta  radiation  is  C  to  10%,  respectively. 

Beta-radioactive  fallout  is  highly  dangerous  to  can.  If 
icr.rfsor.cd  by  clothing,  the  danger  is  greatly  lessened  because  the 
intensity  of  radiation  is  inversely  proportional  to  the  square  of  the 
distance  free  the  source  of  the  radiation,  to  the  surface  irradiated. 

Protective  clothing  and  gas  casks  or  respirators  prevent  dis¬ 
integration  products  from  penetrating  the  body.  It  cust  he  rencricrcd, 
however,  that  there  is  a  danger  of  radioactive  contamination  through  • 
clothing  torn  or  cleaned  without  strict  observance  of  the  rules  for 
radiation  safety.  It  is  important,  therefore,  to  be  familiar  with  the 
rules  for  wearing  protective  clothing,  to  check  on  radioactive  con¬ 
tamination  of  clothing,  cleaning  (deccntar.ir.ati on)  of  shoes,  gloves, 
gas  masks  (respirators),  and  other  objects  used  to  protect  the  individual. 
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The  materials  used  in  making  protective  clothing,  shoes,  gloves, 
and  i rasks  rust  be  cosily  dcsontci.:irjjtcdB  Sometimes  they  con  be  conveniently 
manufactured  from  cheap  materials  (paper  and  its  substitutes),  which  can 
be  destroyed  (burned)  if  contaminated  above  the  permissible  level. 

Protective  clothing  is  no;:  made  iron  polyvinyl  chlorides  end  other 
synthetics.  One  of  the  main  shortcomings  of  these  materials  is  that 
they  arc  airtight  so  that  it  is  necessary  to  ventilate  the  space  under¬ 
neath.  This  is  not  the  case  with  aprons,  cu£i's,  etc. 

Special  protective  clothing  is  not  required  in  wonting  with 
enclosed  sources  of  radiation  (nanr.a-ray  naterioiogy). 

In  working  with  tracer  coses  of  radioactive  isotopes,  protection 
against  radioactivity  is  provided  by  ordinary  nodical  robes,  film  cuffs, 
and  rubber  gloves.  If  necessary,  a  plastic  apron  can  be  worn  over  the 
robe. 

forking  with  comparatively  large  anoints  of  radioactive  substances 
requires  the  use  of  special  protective  clothing  —  robes,  half -overalls, 
overalls » 

If  the  air  is  strongly  contaminated  by  radioactive  gases,  dust, 
or  aerosols,  a  lung  suit  with  an  air  supply  is  used,  •  The  suit  is 
designed  to  provide  a  microclimate  satisfying  hygienic  requirements 
and  enabling  the  wearer  to  work  as  long  as  he  wishes. 

The  respirator,  an  important  feature  of  protective  clothing, 
prevents  radioactive  substances  from  entering  the  lungs  by  trapping 
then  in  filtering  material.  The  face  part  must  be  accurately  fitted. 

Overalls,  special  shoes,  and  underwear  are  usually  worn  when 
radioactivity  of  orer  10  nillicuries  is  present  at  the  working  place. 

If  the  activity  exceeds  one  curie,  extra  aprons  end  cuffs  or  polyvinyl 
chloride  robes  along  with  special  sneakers  are  worn.  The  charwomen 
too  wear  rubber  gloves,  aprons ,  cuffs,  galoshes  or  rubber  boots. 

If  radioactive  aerosols  penetrate  work  places  and  laboratories, 
the  personnel  must  put  on  masks  and,  if  there  are  special  indications 
for  that,  insulating  oxygen  devices. 

Luif,  suits  with  air  fed  through  a  hose  arc  used  when  the  air 
is  intensely  contcminc ted  by  highly  active  substances.  The  material 
of  the  suits  is  easily  decontaminated  by  acids  and  alkalis.  A  con¬ 
tinuous  air  feed  cf  I'JO  to  200  liters  a  minute  provides  the  worker  with 
normal  conditions  of  thermoregulation. 

Protective  clothing  is  washed  only  in  special  laundries.  Plastic 
suits  are  decontaminated  in  special  places  in  accordance  with  instructions. 

Oo  fells :  data  indicate  that  cotton  serge  contaminated  by  aqueous 
solutions  of  fission  products  are  best  decontaminated  at  leu  pK  values 
(b.5  to  6.5).  Coed  results  have  been  obtained  using  0«5£  solutions  of 
ethylenciicminc  tctra-acctatc,  cyclohcxylencdianine  tetra-acctate, 
nitroacetic  acid,  and  diethylcnetricmine  pcnta-acctate.  Seme  92  to 
of  the  contamination  is  removed  from  the  serge.  The  use  of  distilled 
water  under  these  conditions  lowers  the  activity  of  the  fabric  by  cnly 
6c£. 
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Protective  clothing  is  tiker.  off  *.;;:cr.  cr.c  leaves  the  laboratory 
far  another  ple.ee  ukcrc  there  is  nc  i.erk  involving  rud-.oaccivit;v  Before 
eating  cr  sucking  the  hri.0te  ere  trashed  r.-.d  rcu.~r.cn  three  v.:aes  vith 
soap  and  ici^cr.  A  r.!r::cr  Js  tak-'-n  if  the  body  has  bef'.n  cnr.trr.ir.atcc. 

All  laboratories  *rr.:;!'.t:o  r;dio active  rubs .;:  macs  have  a  special 


pc/err.  cr  v.r.;t  to  r. 


....  :  u.. 


c-  or.  r.rucr  ce  :  revert  cvcr- 
crpoCuie  and  pcr.oi rcilcr  nf  the  bed;'  by  r..di*'a.:eivo  cni.-.cr.tr.s >  llor.i- 
tcrlng  ;*n..Ms  early  detection  one  removal  of  contamination. 

It  is  veil  to  keep  In  r.md  that  the  means  cf  a:  llchcnicnl  defense 
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or  tuigs  for  beading  d’.ri 
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operations  or.  ccntn-.ir.Atcd  territory, 

Uksnever  possible,  a  contaminate d  area  should  be  left  at  3 rest 
speed  by  ccr,  armored  cerricr.  or  tank*  Co: .bat  vehicles  and  trucks 
should  r.ovc  keeping  the  prescr  ibed  dictcr.cc  bet.rccr  tlvr:  to  prevent 
radio-. stive  duct  from  failirg  on  the  personnel,  Tank  crams  and  drivers 
txar  r'  .sks;  the  hatches  are  closed. 

As  coon  as  arc  contaminated  area  is  passed,  ths  protective 
equipment,  clothes,  and  shoes  rust  be  renoved,  shaker.,  and  beaten  uith 
cue  rcg.ud  for  radiation  safety.  If  necessary,  the  various  items  arc 
decontaminated  using  the  unit'-s  ova  resources  cr  at  special  points 
folloivcd  by  r.onitorir.g. 

The  r.ircimun  permissible  levels  ef  contamination  by  radioactive 


substances  for  certain  objects  arc  shorn  in 
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CHAPTER  HI 


Sources  of  radioncti'-c  contamination  of  the  air  following  atomic 
blasts  sire  found  in:  (1)  fisslcr.  prodiecsj  (2)  radioactive  isotopes 
formed  in  the  soil  or  water  due  to  neutrons;  (3)  radioactive  substances 
used  in  co;ibut;  (b)  products  of  nuclear  fuel,  particularly  plutonium 
232,  left  unsplit. 

Various  steps  r.ay  be  taker.  to  prevent  persons  end  animals  frer. 
coming  into  contact  with  contaminated  objects:  (i)  removal  of  the 
center. inated  material  to  an  uninhabited  locality  for  temporary  isolation; 
(2)  burial  in  the  ground  or  in  the  sea;  (3)  decontamination  of  the 
cor.tanir.atcd  surfaces  of  the  natcrial  by  mechanical  or  physico-chemical 
means.  Tr.c  r.ethcd  is  selected  cn  the  basis  cl  the  value  and  size  of  the 
material,  level  cf  radioactivity,  availability  of  technical  r.ear.5,  etc* 
Sonctir.cs  it  is  advisable  to  keep  a  contaminated  object  until  the 
activity  falls  off  naturally. 

It  is  better  to  bum.  cheap,  stior.gly  ccatar.ir.ated  objects,  if 
the  radioactive  smeke  can  be  pi-evented  frer.  entering  the  atmosphere, 
end  to  bury  in  the  ground  the  ash  containing  the  radioactive  concentrates. 
Snail,  strongly  cor.isr. mated  items  of  little  value  arc  buried  in  the 
ground.  This  is  fairly  common  procedure  with  objects  contaminated  by 
long-lived  isotopes, 

Curing  the  first  major  tests  at  Bikini  atoll  the  American  air¬ 
craft  carrier  11  Independence'1  was  so  contaminated  that  it  would  have  tocn 
fatal  for  anyone  to  remain  on  the  upper  deck.  Within  two  '.recks  the  dose 
rote  fell  to  3  r  a  day;  after  a  year  the  average  dose  dropped  to  0.3  r 
a  day.  After  three  years  the  ship  was  used  to  house  a  naval  radio¬ 
logical  laboratory.  This  is  an  example  of  a  gradual  decrease  in  radio¬ 
activity  without  human  intervention  because  r.o  decontamination  work  was 
undertaken  on  the  ship*  ‘ 

Radioactive  substances  generally  settle'  on  the  surface  of  an 
object,  although  they  sometimes  penetrate  the  material  if  its  structure 
is  loose  or  if  it  contains  many  cracks  and  depressions:  Such  materials 
are  ur.puir.tcd  and  unpolished  wood,  brick,  plaster,  rope,  woolen  and 
cotton  cloth,  etc* 

A  neutron  flux  causes  radioactive  isotopes  to  be  formed  deep  in 
any  substratum,  Thus,  surface  treatment  of  the  object  with  decontaminating 
agents  is  useless. 

Decontamination  is  essentially  the  process  of  removing  the  super¬ 
ficial  layer  of  the  material  together  with  the  radioactive  contaminants. 
Cher.:* cal  and  physical  agents  are  used  for  this  purpose.  In  the  former  a 
reaction  takes  place  with  the  ferratien  of  a  soluble  compound  easily 
disposed  of  with  water.  If  chemical  do contaminants  arc  to  be  success¬ 
fully  usee,  it  is  evident  that  cr.c  must  know  the  composition  cf  erne 
radioactive  substances  contained  in  the  radioactive  dust  cr  dregs  of  the 
radioactive  liquid.  The  isotope  composition  of  fission  products  for 
different  periods  of  time  after  an  atomic  explosion  is  well  known, 
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By  Kr.c;:i.".n  the  tlr.e  that  hes  closed  fren  the  moment  of  no  titer.:'' 
explosion  us/;  cxi  use  a  chart  to  date  mine  accurately  the  finsiw  ' 
prodv.ts  present  in  the  radio-active  contaminants.  If  fission  perdue ts 
are  as  radicle;;  £cai  vuriaio  ager.ts,  the  chemical  nnlhcls  of 
dccont.nm.ir.atior.  will  civlevsiy  be  tb.  suan  as  after  cn  atir.ie  e-plosion. 

For  ihe  purposes  of  chtnisal  dcecnteui nuti c-n  it  is  important  to 
:-.r certain  that  part  cf  the  total  activity  which  is  due  to  a  giver. 
irct».po  ■.  Ccr:p*.cta  remove-.!  of  the  latter  c-r.tc.ils  a  cocrcs; jo- ;eir.g 
reduction  cf  total  activity 

Vc  must  emphasise  the  fart  that  tr.r.  r.clhod:  of  ;hcnical  eccc.-v- 
teed ration  by  moons  of  e-rgunic  salts  rod  mineral  acids  arc  employed 
chiefly  in  laboratories  and  under  industrial  ccndicdc:.'-.  It  :e 
obviously  net  wcrt.v.-.'i.ilc  to  use  chemicals  for  bull  lings,  streets 
«:d  squares,  transport  vehicles,  etc.  Simpler  and  cheaper  aers 
era  available  — •  fashing,  uipir.g  with  vet  rags  or  fiber  packing  (or 
stria;),  vacur:  cleaners,  sanablasts,  etc, 

Xr.  industry  ucconti'.ir.ation  is  carried  cut  by  uenr.s  of  special 
agents  applied  ir.  the  fora  cf  a  jelly,  taste,  cr  liquid  to  a  can- 
tar. in.-- red  surface  and  left  there  for  10  ninutese  The  Surface  is  then 
vlped  u'th  a  soft  brush  and  sloshed  with  clear,  inter. 

Parts  of  equipment  and  bulky  apparatus  arc  decontaminated  by 
irr.cvi.jiji  and  cleaning  in  several  stages,  Immersion  cleaning  is  dene 
in  vets.  It  provides  sufficient  tine  fer  the  dcccntsninar.t  to  rein  in 
in  contact  with  the  surface  being  treated  and  permits  diffusion  from 
the  cracks  and  pores  of  the  surface-  A  bath  temperature  of  alee:  uO° 
accelerates  the  diffusion. 

ilultistagc  cleaning  is  done  in  stainless  steel  trougns  with 
cocks  for  the  solution.  This  method  of  decontamination  (three  stages 
of  five  minutes  each)  has  proved  to  be  more  effective  than  the  inversion 
method. 

The  following  chcnidals  ere  used  as  de ccntan inati r.g  agents; 

(i)  0  'S'J,  solution  of  the  tetrasodiun  salt  of  e  thy  1  ^  nc  d  i  an  ine  to  era- 
acetic  acid  (EDTA)>  (2)  O0££  solution  of  the  trisodiurc  salt  of  r.itro- 
acctic  acid;  (3)  0.%  solution  cf  cir.ric  acid;  (1;)  0»25£  solution  of 
the  tetrasodiun  salt  of  EDTA  *  a  0,25/3  solution  of  citric  acid;  (3)  $% 
solution  of  as*.cn:a  with  a  specific  gravity  of  0.83;  (6)  0.5S  solution 
of  sedius:  bipyrophosphatc  (S,  Welle,  1.557) ,  Sometimes  the  use  c-f 
hydrochloric,  sulfuric,  nitric,  and  phosphoric  acids  arc  indicated  to 
remove  rust. 

Work  clothes  contaminated  by  fission. products  n-.d  plutorsiun  arc 
effectively  created  by  washing  than  with  a  0,5  to  i:C  solution  of  any 
salt  cf  Eye.',  at  a  p£  of  3  to  i;. 

Deccr.tcn  inati  or.  is  total  or  partial  depending  on  Whatever  or  not 
the  radioactive  substance  has  been  removed  from,  the  surface  of  the  con¬ 
taminated  object..  Total  decor.iar.inahion  requires  a  good  deal  of  tine, 
cu.o rt ,  no.  ...y,  ana  .r.c  ava.lab.. ity  c  —  dcccntaixinants  * 
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Partial  d»'Coatcr»£nation  results  ir.  the  removal  of  the  radioactive 
syhstar.ee  up  to  permissible  limits-  It  Is  usually  done  to  provide 
access  to  a  contaminated  area  or  to  contaminated  objects  ,  to  remove 
radioactive  contaminants  from  the  cloches  cr.d  shoes,  equipment,  technical 
facilities,  and  to  eliminate  the  danger  cl  people  becoming  contaminated 
by  handling  then*  Partial  decor.; aninu*iun  in  wartime  serves  to  rcr.ove 
radioactive  substances  fren  the  pyres  ef  weapons  and  coribut  materiel 
that  the  soldiers  may  touch,  during  tc«.ecr.* 

Contrci inated  earth  is  r*:;ovcd  by  bulldozers,  scrapers,  2 radars, 
and  other  machines.  Shear  ear  elf  the  upper  layer  and  removing  or  cover¬ 
ing  it  vith  uacontaainatcd  earth,  results  in  decontaminating  portions 
of  an  area,  7 ha  same  tv.chr.icoc  is  used  to  make  passage'.. ’ays  through  a 
contaminated  region.  Covering  ccntaaina ted  with  ur.contasiiratcd  sail 
not  only  reduces  the  activity  cf  the  gsana  field,  but  also  keeps  radio¬ 
active  dust  particles  iron  filling  the  air,  A  diagram  shoving  how  a 
passage  is  made  through  a  contaminated  area  vith  subsequent,  diminution 
of  radioactivity  of  contaminated  soil  is  shown,  in  Figure  55 •  Before 
making  the  passage,  a  trench  is  dug  alongside  where  the  contaminated 
soil  is  thrown  (A*  P,  Glushko) . 

In  the  winter  passages  arc  made  by  cutting  through  and  removing 
the  sneu,  the  thickness  of  the  layer  removed  being  20  cm  if  the  sr.ew 
is  loose  and  10  cm  if  packed.  The  passages  are  generally  one  way  and 
at  least  25  m  apart. 

Slicing  off  and  turning  over  the  top  layer  cf  earth  (about  20 
cm)  is  done  when  the  level  of  activity  is  high  and  there  are  no  solid 
deposits.  The  method  is  usox-jss  for  the  epicenter  of  a  blast  where 
the  soil  is  contaminated  for  comparatively  great  depths  due  to  neutron 
radiation  (induced  activity). 

An  inhabited  locality,  roads,  arid  bridges  are  decontaminated 
if  the  activity  is  above  permissible  limits.  The  first  areas  to  be 
treated  are  such  vital  places  as  the  passageways  cm.  the  streets  and 
squares  for  carrying  out  the  injured,  water  and  food  supply  lines. 

An  inhabited  locality  must  be  promptly  decontaminated  in  order 
to  ensure  the  safety  of  the  people*  First  of  all,  the  radioactive 
dust  must  be  taker,  away  or  covered  (with  earth,  building  material, 
ewe.),  for  it  can  penetrate  the  respiratory  passages  and  digestive 
tract,  settle  cn  the  skin  or  clothing.  Thus,  asphalted  pavement, 
squares,  and  sidewalks  must  be  decontaminated  by  sprinklers, 
harvesters,  fire  engines,  vacuum  cleaners,  and  other  equipment 
available  to  the  local  authorities*  Paved  streets  and  squares  must 
be  sprinkled  before  whey  arc  swept.  If  there  is  no  equipment  for 
this  purpose,  measures  must  be  improvised. 

Open  ground  with  good  sorption  qualities  will  absorb  a  sub¬ 
stantial  amount  of  radioactive  substances  when  paved  streets  and 
squares,  cuter  wr lie  of  buildings,  etc.,  are  washed.  The  accumulation 
of  activity  by  the  top  layer  of  soil  may  reach  considerable  proportions,. 
Under  these  circumstances  decontamination  is  effected  by  shearing  it  off 
to  a  depth  of  5  cm  or  covering  it  with  at  least  30  cm  of  ur-contaminatcd 
soil. 
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ha 'tiled  by  live  ••vet3  reJioa  ttx:w.|  strdblusts,  Effectiveness  verics 
via::  the  depth  to  v:!vich  the;  ri-dionenive  contaminants  hive  jicr.et:  ated. 

?•.«  paint  on  re  ore  is  rcnc-vad*  scr.er.incc  the  roofs  have  to  be  emerged, 
Ti.c  task  of  the  sanitation  ai.Lhoritics  is  to  tio.ee  the  i  iciio- 
ootive  Co,.:r»“;v  produced  tlufiny  decent: .ml.Uiiion  and  to  p?xv».r.t  open 
reserve I: s  from  bcrcriing  pel  luted  by  rucicoctive  substar.vss  - 

Decent: mir.nti on  ana  construction  of  supply  (evacuctivn)  r-ules 
in  or  jit  zones  is  curried  out  by  eng  incur  units  in  accordance  with 
the  instructions  of  hor»dc;enrtcrst 

It  is  sore  difficult  to  decontaminate  trencher.,  blindages, 
cnoruiioutiin  trenches,  end  tors,  qr/i  cutouts  wring  to  the  impossibility 
of  r.ccharJn..:.g  the  arduous  work*  7rc;:cb«.c  &ro  ccconlaru  rated  by  cutting 
away  the  top  3  to  5  cm  of  earth  free,  the  brcastwcikJ,  fior.t  and  rear 
slopes,  and  iron  the  bo  'cion  of  the  ditches*  The  work  proceeds  strictly 
iron  top  to  bottom-  The  earth  thus  cut  is  taken  xt  least  20  r.  uuoy 
on  the  windward  side,  under  energy  fire  this  earth  is  placed  ir.  dead¬ 
end  trenches  and  covered  uith  sufficient  clean  earth  to  ptotcci  the 
perso-ucl  (A,  P,  Glushko), 

Shelters  arid  dug  outs,  like  hcr.es  in  inhibited  localities,  are 
uvuai'y  dcsontacii-vitcd  if  radioactivity  has  exceeded  safe  limits  v 
inis?1’.  ;  vails,  rnclr,  vindcus,  ana  doors  indicate  that  there  arc  no 
radioactive  substances  inside.  Special  measures  arc  token  to  prevent 
contaminants  fren  being  carried  in  with  shoes,  clothing,  equipment, 
and  weapons  --  decontamination  of  the  contamination  objects,  replacing 
or  leaving  them  outside, 

Rones  arc  decontaminated  systematically  beginning  with  the 
ceiling,  then  the  vial  Is  and  the  floor,  Radioactive  dust  is  rcr.:>'  ed 
uith  a  brush,  dcr.p  cloth,  or  vacuum  cleaner.  The  furniture  is  wiped 
uith  dcr;p  rags  or  washed  with  scapy  water  (special  cctcrgcntc  arc 
available).  The  walls  of  dugouts  aid  field-type  shelters  are  sliced 
with  a  spade  to  a  depth  of  3  to  5  cm  ar.d  the  earth  taken  a*t  least 
20  n  away,  Dishes  ar.c  plastic  ar.d  rubber  articles  are  washed  in  hot 
soapy  water  uith  soda.  If  the  level  of  residual  activity  remains 
high,  the  procedure  is  repeated  and  the  most  contaminated  objects 
removed  ar.d  destroyed  (by  being  buried  in  the  ground  cr  burned  in 
special  furnaces)  if  they  arc  of  little  value  (curtains,  portiers, 
rugs,  etc.).  The  ash  left  after  the  burning  of  radioactive  materials, 
if  it  possesses  narked  activity,  is  buried  1,5  to  2  a  in  she  ground. 

The  burial  site  must  be  dry  and  elevated  with  a  lev:  ground-water  level. 
The  decontamination  of  localities,  residential  and  service 
areas,  dugouts,  end  shelters  must  be  carried  cut  by  trained  personnel 
wearing  gas  masks,  rubber  gloves,  protective  overalls  and  stockings. 
I’hen  the  work  is  finished.,  the  vacuum  cleanings  and  brushes  are  decon¬ 
taminated;  the  rags  with  collected  dust  arc  buried  in  the  ground. 
Decontamination  procedures  arc  executed  rapidly  to  minimize  the 
time  of  contact  with  the  radioactive  substances. 


A  serious  problem  in  wartime  is  decontamination  of  weapons  and 
combat  materiel.  Timely  and  sound  coccninninr.ticn  is  a  major  step  in 
assuring  the  safety  of  troops  operating  in  center,  inated  territory. 

Partial  decontamination  of  weapons  end  ma-eriei  consists  of  removing 
radioactive  dust  frem  the  ’reap or. j  ar.a  eo.—  no  v.kicl as.  The  surfaces 
are  wiped  with  damp  rage  two  or  three  ti;.-u,  In  the  winter  the  rags 
,  .  arc  dipped  in  such  aon-f reaming  li»j::do  as  kerosene,  bcnsinc,  solar 

oil,  di  eh  lore  there or  alcohol  t  Hee..cr.s  and  parte  covered  with  grease 
arc  decontaminated  with  the  help  of  ant  solvents  (kerosene,  bensene) , 
After  decontamination  the  parts  are  wiped  and  greased. 

Large  parts  can  be  swept  with  a  ore cm  or  cleaned  with  dry 
I  brushes  *-  tracks  ana  turrets  of  tanks,  wheels  and  chassis  of  ausc- 
-  mobiles,  wings  and  fuselage  of  airplanes.  The  direction  of  the  wind 

I  is  taken  into  consideration  when  combat  materiel  is  treated  by  the  dry 

;  method.  The  cone  of  ccnta.iinr.tion  thus  created,  is  fenced  off,  marked, 

!  v“/  and  monitored. 

The  materials  used  for  wiping  decontaminated  objects  arc  placed 
,  in  a  previously  prepared  ditch  when  the  work  is  ever  and  the  ditch 

;  itself  is  filled  up  with  earth.  In  handling  weapons  and  materiel  in 

a  contaminated  area  it  is  important  to  observe  the  rules  of  radiation 
!  safety;  use  protective  clothing;  do  not  sit  cr  lie  down  on  the  ground; 

Odo  not  raise  dust;  do  net  burn  radioactive  material  in  bonfires  or 
primitively  constructed  stoves - 

I  Total  decontamination  is  carried  cut  at  special  processing  points 

,  or  in  places  prepared  for  this  purpose.  The  work  is  done  in  an  uncon- 

taminated  area  by  special  teams.  It  is  essential  that  the  following 
order  of  the  procedures  be  maintained:  first  monitoring,  then  decon¬ 
tamination  if  the  level  of  activity  is  above  permissible  limits,  and 
finally  monitoring  again.  If  the  residual  activity  is  still  too  high, 
the  weapons  and  materiel  are  reprocessed. 

Hand  arms  and  heavy  guns  are  totally  contaminated  by  washing 
* — ^  off  the  radioactive  substances  with  a  powerful  stream  of  water  using 

portable  apparatus,  degassing  machines,  or  gasoline  filling  stations. 

If  these  are  unavailable,  mgs  dipped  in  uncon taminated  water  ana 
brushes  are  used.  Grease  is  removed  from  parts  by  means  of  rags 
saturated  with  kerosene  or  benzine, 

l-Jhen  the  decontamination  is  ever,  the  dirty  part  cf  the  area  is 
covered  with  earth  (ir.  the  summer)  tr.d  with  snow  "(in  the  winter). 

The  depth  of  earth  or  snow  is  determined  by  the  level  of  radioactivity, 

/if ter  the  work  urea  is  covered  up,  the  level  must  not  exceed  permissible 
limits-.  After  it  is  monitored,  the  area  is  fenced  off  and  marked  with 
tree  sign  !,Ccr.  taminated. li 

Ir.  wartime  it  is  often  necessary  to  cc contaminate  clothing  arid 
shoes,  Ladiccetive  substances  usually  cover  the  surface  of  clothing,, 
liowcwr,  lifuid  radioactive  warfare  contaminants  nay  penetrate  deeply 
into  the  pores  of  the  material,  moreover,  the  physicochemical  properties 

Oof  the  material  may  enable  the  radioactive  elements  to  become  absorbed 
by  ions  and  larger  groups. 
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Clothing  and  shscs  pr  rrsA  the  dangerous  cor  tact  of  radioactive 


a.-  passible.  The  cuter  ganr.sr.ts  are  shaken,  beaten,  and  vigorously 
brushed  to  ret  rid  of  radioactive  dust,  The  chocs  arc  uiped  with 
rags,  o:J*un,  or  other  net-eric  It, 

Total  deconioninaticn  of  clothing  ur/i  shoos  is  carried  cut  at 
special  processing  point?'  by  trained  leans  of  r.on  using  tecir.ical 
tcur-s  ur.d  counters.  If  the  activity  regains  excessive,  the  pieces 
a;c  reprocessed,  Ecu  unifenss  and  shoes  ore  issued  to  the  nen  if  the 
certtvii  nation  is  unusually  severe.  Total  decontamination  is  r.ontaily 
carried  cut  in  conjunction  uith  sanitary  processing  at  special  points 
(Figure  56}. 


O 
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The  tm.cnclous  inpcrtr'ncc  cf  armored  treens  was  Felly  demonstrated 
during  '.arid  hkr  II,  iw.'Kcsxd  trains  iuolv-o  co;.x:t  vehicle.*  of  all 
birds  — *  trude  >  ,  self -"-rope  :.lcd  artillery  nicuatir.g.j,  amoved  c:.mc, 
r.nv.o'.ud  carriers,  and  spec  lal-j-evp eye  vehicles. 

The  modem  Ivr.k  is  a  c:-\.s:>-  country  combat  vehicle  with  a  powerful 
c; i  protected  tilth  solid  err.tr,  end  cquippo:1.  with  pctwfvw  guiis- 
Vhv  principal  cfr.ponrr.ty  cf  a  ta.de  ate  the  entered  r.el'.r. ,  engine,  trans- 
r.ir.ri.ye  mcciianirns,  rvr.iin-j  gear,  and  amerxiiU;  Tea  haM  has  four 
c-jncArtncnts;  fighting,  wot*.?,  vrtner.ie..:or.,  er.d  driving .  The  fighting 
cor  par: -lent,  which  occupies  the  cor; tor  of  the  tori;,  holds  the  tank 
convsad'.'i',  gunner,  and  loader;  The  driver  site  in  the  driving  coxpart- 
su'.t,  In  some  types  of  tanks  the  radio  guur.nr  stays  in  tho  driving 
eereartnoot.  The  fighting  and  driving  compartments- arc  inters onr.ectcd 
(figure  59)  ■>  Modem  tanks  crdirurrily  have  diesel  er.gir.ee  operating 
on  hrxvy  grades  oC  oil.. 

During  VI  arid  VJar  II  self- propelled  artillery  mountings  ar.pc.nxad 
cr.  t: . ..  battlefield  that  differed  from  t units  in  having  r. ore  powerful 
araar.mt,  incomplete  armor  plating,  and  r.o  revolving  turrets.,  Saw 
there  arc  sc?.f-propelled  artillery  mountings  with  complete  armor  plating 
that  are  scarcely  distinguishable  from  tanks, 

Tnc  conditions  under  which  the  crews  of  teaks,  self-propelled 
artillery  mountings,  and  armored,  cars  work  and  fight  have  a  numbv-r  of 
peculiarities  that  must  be  t alien  into  account  when  planning  the  health 
protection  of  the  non,  The  narrow  space  restricts  movements,  often 
cramps  the  pcsiticn,  and  makes  the  static  exertions  of  the  body 
predominant,  thus  resulting  in  fatigue,  despite  the  lack  of  much 
physical  activity  by  the  ccn. 

Due  to  tnc.  cor.pax*st;vcly  nigh  scree  which  a  ;•  edem  tank 
travels,  the  conditions  along  the  way  change  rapidly,  especially  when 
there  are  no  roads,  so  that  the  driver  rust  react  swiftly  and  accurately, 
he  must  observe  the  read  and  the  battlefield  in  addition  to  maintaining 
continuous  comunicaticn  with  the  unit  leader  anc  his  fellow  crowr.cn. 

The  complex  equipment  used  for  observation  anc  communication  requires 
skillful  handling,  constant  training,  and  alertness. 

The  task  of  tankmen  is  mace  mere  difficult  by  the  intensity  of 
the  noise,  As  the  tank  moves,  especially  over  roadless  terrain,  the 
mm  are  continuously  jerked  about  and  shaken  so  that  they  have  to  use 
a  good  deal  cf  muscular  energy  to  stay  in  position-  It  is  very  hard 
under  these  conditions  to  observe  the  road  and  battlefield  through 
the  vision  slits  and  optical  devices  as  well  as  to  fire. 

Carbon  monoxide  in  tanks  nay  reach  toxic  proportions  mainly 
during  heavy  firing.  The  air  is  alee  polluted  by  exhaust  gases  con¬ 
taining  the  products  of  incomplete  combustion  of  the  fuel. 
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Tar.!;  maintenance  inevitably  results  in  soiling  the  clothes  and 
skin  of  the  non  by. oils  and  grc'icos,  causing  irritation  and  dermatitis* 
Folliculitis  cue  to  mineral  oils  is  a  typical  skin  disease  of  tankers. 
The  microclimate  in  a  task  c.ungec  considerably  depending  cn 
the  clir.atic  ccr.diticr.5  of  the  locality  and  weather.  During  the  summer 
in  the  southern  regions  c-f  the  USSR  the  amor  heats  up  to  65  or  70°, 
which  inpairs  thermoregulation  and  creates  a  dangci  of  overheating . 
During  a  hot  summer,  heat  eniscicr.  by  radiation  and  conduction  is 
virtually  impossible;  heat  is  or. i tied  largely  through  the  evaporation 
cf  sv.vat  from  the  bedy.  Profuse  sweating  disturbs  the  water  and  salt 
exchange  and  makes  the  non  rorc  thirsty. 

The  environment  has  the  greatest  effect  in  the  summer  owing  to 
the  consequences  of  overheating  and  to  the  comparatively  li cited 
possibilities  of  combatting  the  influence  of  high  temperatures  cn  the 
sense  of  fell-bcir.g  and  working  capacity  of  the' sen. 

The  cumulative  effect  cf  meteorological  'conditions  (temperature/ 
humidity  ana  rate  cf  air  movement,  infrared  radiatier.)  is  to  increase 
considerably  the  stress  on  the  thermoregulatory  apparatus.  On  leaving 
the  tank  in  the  suner  the  men  scr.etir.es  feel  fatigue,  heaviness  in 
the  head,  have  a  ringing  and  i.oise  in  the  cars,  headache,  weakness  in 
the  arms  and  legs.  The  intensity  of  these  subjective  reactions  varies 
with  the  feather,  design  cf  the  machine,  end  degree  cf  training. 

During  the  winter  the  weather  has  an  opposite  effect:  sudden 
cooling  cf  the  amor  greatly  intensifies  the  cnisslon;  of  heat  by 
radiation.  Touching  cold  metal  surfaces  sometimes  causes  rcontact** 
frostbite.  However,  nan  is  better  able  to  adapt  to  the  cola.  His 
resistance  car.  be  substantially  increased  with  the  help  of  intelligently 
selected  clothing  end  systematic  training  (toughening).  The  experience 
gained  during  k’orla  Tar  II  has  demonstrated  that  frostbite  can  be 


-  Vfbiat  cn 

The- hull  vibrates  as  the  tank  moves  along  due  to  unevenness  cf 
the  ground.  The  added  time  it  takes  to  aim  decreases  the  accuracy  and 
maximum  rate  of  fire,  Every  vibration  is  characterised  by  a  certain 
•  aiipliwudc,  periodicity,  acceleration,  and  force.  The  ar-pl i tude  of 
vertical  vibrations  depends  or.  the  unevenness  of  the  road  and  ground, 
Tith  moderate  ur.evc-nr.css  the  line  cf  aim  shifts  parallel  tc  itself  up 
and  down  by  about  ICO  tc  .150  nn.  The  frcoiency  of  longitudinal  angular 
vibrations  ranges  free:  10  to  2C0  a  mir.ute;.  but  usually  does  r.ot  exceed 
£0  vibrations.-  The  frequency  of  vertical  vibrations  ranges  from  60  tc 
2£0  e  mirutc  for  various  tanks  (.1,  Antonov,  D.  Artar.or.ov,  D„  Korobkov 
and  Ye,  Kagldwvich). 

The  complexity  cf  tank  vibrations  is  shewn  by  recordings.  -Kci:~ 

'  ever,  two  main  types  may  be  distinguished:  periodic  and  jerky.  In 
the  former  a  moving  body  shifts  to  this  side  er  that  and  returns  to 
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j'V;  original  posllicn  at  ferula-.*  insc-vels  c  *  tine..  In  the  lahl-r  there 
is  r.o  regularity  of  vib.uvle.v-.  the  tunk  travels,  there  ere  jerky 
vlbr:  tionr.  varying  vllh  the  n:.,;;eu.'.r.C2  c_‘  the  terrain.. 

The  -iA-CC  cf  jir.-w  :r.  tae  c-rauc.*.  Is  deter:. ir.a:i  by  their 

amplitude  vT.d  fluruticr...  The  greater  tire  :..plir_;'.e  and  shorter  the  time, 
the  .*.v,ro:.g:jr  the  effect  of  the  jerks.  C.v  jerking  cf  lew 

tr.j? . . v*.1  w  ..‘is  '.ejL^tvVCxy  1* cc.c  ci-c*-.* 

Cons huv*'..  irregular  ji.king  cr.:»  tire  u  ran  by  ccr.poliir.g  his 
to  use  his  v.urcies  in  order  tc  retain  his  Luiur.oc.  The  r- cr.be e  and 
intensity  of  r.csculur  contraction;  is  quite,  obviously  re  luted  to  the 
briber  of  jcr'.ts  and  cogie i  cf  -acceleration*  The  s’.rrper  the  jerks  and 
the  r.crc  there  see  of  then  psv  unit  cl'  t£.:o,  the  r.ei'c  vigorously  rr.d 
sure  frequently  must  the  r.vs  rics  cc struct  to  ruintai.n  the  .equilibrium 
ol  the  body..  licu.-.l,  ihytlv-.i  0  vibrations  c.hblc  the  body  to  adjust 
with  less  expenditure  cf  energy. 

Automatic  devices  for  utued  furs  while  raving  largely  eliminate 
tire  effect  of  v ibraticr.  on  acevxiicy^ 

Vibrut5.cn  greatly  conpiisutoc  the  cx*ev?s  working  conditions 
end  hinders  the  conduct  cf  aimed  fircc  It  interferes  with  Cbdcrvaticn 
of  tk:-.  battlefield  and  use  of  optical  ins  tr  murks  . 

ihc  use  cf  special  devices  (equalisers)  does  a  good  deal  to 
aiuir.la.'.  the  effect  cf  vinrotlcn.  or.  the  human  organism. 

The  ??oisc  Factor 

The  noise  of  the  engine  and  tracks  in  a  modern  tank  creates  a 
background  of  noise  that  nal.ee  it  difficult  for  nenhers  cx  the  cm: 
to  talk  to  one  another,  nevertheless  the  tank  cerur.3r.dcr  and  driver 
must  be  able  to  get  their  hearings  cjiickly  and  detest  by  ear  any 
defects  ir.  the  operation  ofrthe  ccr.plcx  r.achanisr.s.  Consequently, 
tankmen  raise  listen  attentively  and  be  able  to  differentiate  noises. 
Operation  of  the  engine  and  reverent  of  the  tracks  create 
a  background  of  sound  which  is  intensified  by  the  noise  of  the  ejdi&ust 
ana  other  things.  Jicisc  in  tanks  is  cf  twofold  significance:  (1)  it 
complicates  the  task  cf  ccrx.ua Icating  by  voice  or  telephone;  (2)  t-ihcn 
prolonged ,  it  is  hamful  to  tr.e  health  by’ causing  fatigue 3  Studies  of 
industrial  noise  have  shewn  that  noise  louder  than  60  db  is  harmful 
to  sar.. 

The  intensity  of  noise  race  by  a  tank  is  related  to  the  node  of 
operation  of  the  engine  and  rste  of  speed?  According  to  ?,  Orcnfyo  and- 
Aa  Zhiber,  the  noise  inside  a  tank  standing  still  attains  93  db  at 
1,2C0  ran,  rising  to  112  cb  when  the  rpm  is  increased  to  2,700.  h'ith 
the  tank  in  notion  the  volunc  rises  to  97  db  at  a  speed  of  10  kn/hr, 

11C  db  at  20  Kn/hr,  ana  lilt  db  at  $C  kn/hr. 

The  volume  of  sound  attains  ICO  db  3  n  fren  the  tracks  ween 
the  vehicle  is  moving  at  a  speed  cf  10  kn/hr  and  120  cb  vher.  the  speed  . 
is  increased  to  5 0  Jco/hr,  It  remains  at  tlx:  ila  to  119  cb  level  3  n 
fren  the  exhaust. 
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A  rough  ides  of  the  intensity  cf  noise  can  he  obtained  frer.  the 
scale  of  speech  of  differing  .loudness ,  Ordinary  speech  is  perceived  . 
at  a  noise  level  of  SO  db.  Conversation  with  raised  voice  is  possible 
when  the  level  is  70  db.  At  ICO  cb  he;  urn  speech  cannot  be  perceived 
at  all. 

The  spectral  cor  .position  of  tank  noise  is  sham  in  Figure  CO 
<G.  Altukhov),.  It  is  evident  that  frequencies  of  the  order  of  2C0  to 
8CO  cycles  a  second  predominate  in  the  spec  trim.  It  should  also  be 
beme  in  mind  that  task  erc'ws  arc  subjected  to  the  low  noise  of  tie 
engine,  comparatively  loud  r.oisc  of  the  tracks,  and  vibration  of  the 
hull,  .. 

1’oir-e  can.  be  attenuated  or  eliminated  by:  (!)  taking  steps  to 
weaken  or  deader,  the  v.ajer  source  cf  noise;  (2)  using  soundproof 
partitions;  (3)  protecting  the  ears. 

The  personnel  c-?.n  be  protected  by  using  insulating  material  in 
the  sides  cf  the  tank  and  sound  -absorbing  ilooring,  disproved  mufflers, 
shock  absorbers,  ar.d  noiseless  gear  drives,  etc,,  are  very  important. 

Individual  protection  is  afforded  by  earplugs-  —  soft  sntiphencs 
of  cotton,  spenge,  rubber  tubes  and  corks ;  pliable  —  wax  or  paraffin 
combined  with  cotton  u.:cl;  rigid  —  in  the  fern  of  balls,  olives  end 
funnels  with  a  dir.pbrg&c. 

There  is  the  disagreeable  sensation  of  a  foreign  body  in  the 
external  auditory  canal  vk-in  rigid  cntiph-or.es  in  the  form  of  hard  rubber 
plugs  are  used.  It  sene  trass  beccnes  painful  when  an  attempt  is  r.ade 
to  open  the  ncuth  and  it  remains  for  sene  tine  after  the  plugs  are 
removed. 

The  soft  plugs  cf  Ik  Aiekseyev  (made  fro;:  rubber  fingerstalls) 
arc  the  most  successful  devices  .of  this  type ,  The  author  lias  suggested 
as  filler  loose  material  like  glucose  in  powder  and  anhydrous  sbdius 
sulfate,  which  are  very  convenient  to  use  and  have  gccci  sound-absorbing 
properties*  The  Alekseym1  plr.gr  are  rads  free:  two  rubber  fingerstalls 
and  O.U  to  0,6  g  of  glucose  or  ar.l  \y  *  %  cdv»ar  sulfate  %  Tests  have 
shorn  them  to  be  superior  to  other  devices  In  if  at :  (1)  the  cer«r.?.rdcr*s 

voice  is  audible  within  30  :■:;  (?)  there  arc  r-o  unp-'-arant  sensations 
in  the  cars  after  firing;  after  ti-rac  minutes;,  artillerymen  fr:*  r.*> 
longer  consclcus  of  wearing  (h)  thcr.;  -ire.  no  unpleasant-  sons.*:  hi  era? 

in  the  external  auditory  e-veal  often  three  hears  cf  use.  It  is  imp .u-tnnt 
to  note  the  favorable  opinion  expressed  by  antiaircraft  arti li-.-.ry  cun 
crews  whose  weikir.g  cornu;  tlarr  art  unusually  severe  (intensity  cf.  f ire, 
deafening  effect),  ■ 

The  report  of  the  giv  ranches  the  organ  of  Corti  not  only' 
through  the  external  auditory  canal  (which  can  be  blocked  off  and  ever, 
insulated  fro..:  the  air),  but  also  through  the  bones  of  the  skull,  skin, 
cr.d  muscular  tissue,  Mtne-e,  bandage-type  devices  provide  the  most 
effective  protection.  In  practice,  however,  they  are  not  worn  because 
tney  arc  too  clumsy  Kid  interfere  with  the  hcu  '.gcar-  although  they  do  a 
good  job  cf  keeping  out  noise  and  do  not  irritate  the  external  auditory 
canal. 
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.Successful  attempts  k v. c  Seen  recently  ritea  to  ccr.bi'.e  an  anti- 
r.olro  device  vilfc  a  tank  h/si'et,  A  ecadphcne  a:.i  lery.-.gor.hcr.e  rue 
mounted  as  a  unit  with  thu  hslrut,  Thu  3.styn£;o;.kor.e  (an  ins  tru.c-:;t 


that  perceives  the  v  •  o.v.ti re.  :.-f  •ar'c.gcal  ulstucs/  cr 


f-r*-  •• 


the  crctren 


to  talk  rich  or.o  another.  The  u:c  of  insulating  pads  protects  the 

Cbad  C  *  AC  'hi 

helmute  intends  .o  prelect  the  eel's  Aren  lout*,  nrtecs  r.vct  cover 
the  helix,  petrous  part  of  l ho  temporal  bone  and  portion  of  the  skull 
1;;  See/,  of  trie  lerer  jai/„  T.iio  prevents  sound  ti anomies ion  through 
the  air  aal  disrupts  lone  ccAdeet.vi  ly.  The  co  callei  impenetrable 
ring  of  a  tank  helmet  must  exert  considerable  pressure  cn  the  under¬ 
lying  tissues  (about  5  kg  over  the  entire  area  cf  the  rim) .  It  is 
therefore  difficult  to  vicar  the  helmet  co.vtar.tiyc  A  geed  hcliH 
usrkuns  noise  ly  35  do  when  the  irecueacy  is  LCG  cvt.ics  per  second, 

20  eh  -  £ZC  cycles,  25  do  ••  l;dhJ  cycles,  over  30  do  ••  3,200  cycles 
sno  higher*  A  holr.et  cerhlr.ec  with  ar.tir.ciss  drains  can  increase 
protection  to  25  to  27  eh  then  ihs  frequency  ranees  from  125  to  5 00 
cycles,  30  to  35  cb  -  500  te  2,000  cycles,  arid  u5  eh  -  fron  5, COO 
cycles  cr.  (P.  Gran -ye  and  A,  Zhiber) , 


Ch:er>*nticr.  Cenf.it:  ens 


During  Uorld  far  I  the  principal  means  cf  caking  observations 
free  a  tank  was  to  lock  through  toe.  vision  si  it,  uluch  provided.  a 
limited  field  of  vievi  and  1  it  tie  prelection  for  the  observer,  About 
5C52  .of  the  rounds  suffered  by  oarskmcn  were  in  the  eyes  and  face.  The 
sis:  cf  the  slit  x: as  detcrr.ir.cc  by  the  smallest  caliber  of  the  anti- 
tank  guns,  thickness  cf  the  armor,  end  space  between  the  slit  end  eyes 
of  the  observer. 

ikids/n  tanks  have  different  devices  for  observing  the  battlefield^ 
Hie  simpler-t  is  a  mirror  periscope  cousistir.3  of  two  parallel  mirrors 
placed  at  ar.  angle  of  iif°  to  the  horizons  In  the  outside  part  of  the 
device  the  head  is  protected  by  an  armored  cupola.  The  periscope  permits 
a  60  to  $C°  field  of  view  to  be  observed  in  sefety.. 

The  two-way  periscope  is  mere  ctnplex,  permitting  observations 
to  be  made  forward  ar.c  backward  (Figure  62).  The  outside  part  is 
enclosed  in  an  arr.orcc  cupola  to  prevent  damage  by  enemy  fire. 

The  tank  commander  makes  observations  cf  the  terrain  fron  the 
turret  through  vision  slits  enclosed  in  glass  or  through  a  mirror 
periscope.  If  there  is  no  turret,,  all-around  vision  is  achieved 
t:  .rough  a  two-way  observation  periscope.  Distant  targets  are  observed 
with  the  help  cf  binoculars.  During  a  battle  the  gun  commander  and 
nachinegunncr  conduct  observations  through  a  sight  that  shifts  with 
the  gun. 

The  difficulties  of  choervir.g  the  road  and  battlefield  while 
the  tank  is  moving  takes  stem  deennds  or.  the  tankmen 11  s  eyes.  Before 
a  nsn  is  assigned  to  a  tank  -unit  his  eyesight  must  be  carefully  checked 
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dor.;:  with  his  ability  to  distinguish  objects  quick! y.  Too  much 
importance,  however,  must  net  be  attached  to  the  opthmulop zeal  exeni- 
nation  because  a  mar.  can  -e  systematically  trained  to  make  effective 
vise  cf  instruments  for  observation  purposes.  The  physician  of  an 
armored  unit  is  required  to  help  the  officers  teach  tha  personnel 
the  correct  way  to  handle  the  devices. 
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The  amount  of  natural  light  in  combat  vehicles  varies  with  tire 
time  of  year  and  cay,  position  of  the  cur.  on  the  keelson,  and  copra 2 
of  cloudiness.  Tr.cro  arc  abrupt  chi.'..:  fren  bright  light  to  shade  and 
t.cia  -a  us:,  ax  j_  ion*,  .raios  a  vc.>  ceciOwSes  .tMiicesy  *  * . .  0  n  .*  .  ..aww»iwS 
arc  closed: 

As  a  result  cf  the  eyes5  shifting  free,  wall  lit  to  poorly  lit 
surfaces  cr.d  back, .  fatigue  and  lose  of  acuity  of  visicr.  arc  inevitable. 
To  work  in  modern  fast  moving  vehicles  under  constantly  char.g ing  con¬ 
ditions  requires  rapid  perception  of  all  the  chances  and  accurate 
reaction  to  then. 

The  inpc_tar.ee  of  normal  light  ai.d  color  sensitivity  on  the 
cart  cf  errvers  makes  it  essential  for  tha  doctors  of  armored  units  to 
pay  special  attention  to  the  condition  of  their  eyes .  Ken  suffering 
fren  diseases  cf  the  retina  rod  choroid  must  be  promptly  removed, 
tilth  hemeralopia  night  departures  arid  exercises  with  materiel  at 
twilight  or  ar  davr.  are  contraindicated.  Twilight  vision  must  be 
tested  before  a  nan  is  cent  to  tank  school,  . . 

Traveling  at  night  or  in  a  haze  makes  great  demands  cn  the 
sight  of  d  .'Ivcrs  who  have  to  get  their  hearings  from  faintly  illuminated 
objects.  The  ability  to  distinguish  details  cf  objects  is  reduced  at 
night  cr.d  spatial  ideas  become  altered.  Things  seem  closer  and  larger. 
In  the  case  of  precision  firing  it  is  noted  that  the  upper  sections  of 
the  tr.vgct:*  arc  hit.  Tim  objects  seem  to  move  more  rapidly  than  they 
actuaiiv  'j.  i- 

Th?.  need  to  rend  measuring  instruments  and  maps  compels  the  tank 
driver  :.n<i  commander  frequently  to  turn  their  eyes  frer.  darkness  to 


igho  end  hack. 


Rapid  shifting  of  the  eyes  from  dim  to  bright  objects 
profoundly  disturbs  adaptation.  Ac  V.  Lebedinskiy  has  shewn  e:c?eri- 
mentally  that  read  imp  an  operations  document  for  half  a  minute  by  the 
light  cf  a  flashlight  reduces  the  sensitivity  cf  eyes  adjusted  to  the 
dark  by  EC>i.  Kcrccver,  the  high  degree  of  sensitivity  attained  during 
1:5  minutes  in  the  dark,  reverted  in  half  a  minute  to  the  level  cf 
adap.-u  ;n  reached  after  15  minutes.,  This  shews  the  importance  of 
effioi,.. .u  lighting  of  combat  vehicles  if  the  eyes  arc  to  function 
normally. 

The  use  cf  infrared  tschr-c-togy  in  modern  war  machines  makes 
possible  a  r:d£cnl  solution  of  the  problem  of  observing  the  battle¬ 
field  end  delivering  fire  efficiently.-  employment  cf  computers  in 
tanks  .._so  contributes  to  the  accuracy  cf  fire, 
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.'■srilficir.l  J-ghairg,  \'r  sk  ir  tvmcr.dv.sly  important  duu'rg  night 
art.ro  must  provide  for :  (  j)  easy  rcualr-O  of  the  ur.d 

r.:.p.'  rud  keeping  c:  recce  dsj  (i)  t.'S'cI: .*r i  lvtoi'i-ic.'  ef  trilig’.e  rapt  at  ion 
needed  re  observe  the  rrnci  ar.i  b.Ylt'.cCicld;,  (3)  a:  tircur*  un:  fo.cn \iy.; 

(*i)  possibility  cf  adjusting  the  i i!iir;i:«iti an  to  the  vision  of  the 
drive?;  £5)  possibility  of  uairg  li-jhc  filter.'  to  ir.clv.dc 
cre-ouilaga  lighting* 

The  I'-.’ot  Kocfr.r 

As  c  ta never  over  dirt  ror.cr.  it  stirs  vy.  :±  tr^.-.er.cevs  amount 
cf  dust  that  penetrates  through  the  hatch  end  vision  quits  into  the 
inUsic::  of  the  vehicle*  The:  effect  e.r  curt  on  the  tefy  varies  vrith 
the  sire,  qtcuq'oj.x,  chruoul  composition,  ana  qu^nvloy  of  the  particles* 
Reed  test.,  viiiuh  cental, ic  93£  s  ilicon  oxide  and.  cheat  c rrr.ar. i c  sub- 

st.ir.ee 5 ,  irritates  the  ;n?.;ccus  reeubrnre  of  the  eyes  rr.d  respiratory  trect, 
seifs  the  clothing  r*ia  shin i  In  a  y-ar  it  is  a luo  p-oosibie  for  dust  to 
be  r.ivg  led  u-th  puicor.  3ns,  rc-..3i  ere  live  substances,  ar.d  pathogenic  luicrc- 
orgs 

Effective  r.c.Vir  cf  ccabatting  rose.  dust  include  th«  raising  of 
rrr.i^  rc  inside  the  tank,  coverin';  the  viuicn  slits  with  unbreakable 
Siam,  and  vearing  cf  pegglc s« 

Protective  rpcct-ir-i?-.  for  tankmen  crusts  (1)  be  mcie  of  lacbtxak'Sble 
glass:  (2)  net  rarics:  the  f^ej.J  cf  vis-.:  tec  rruchj  (3)  dependably  protect 
the  eyes  from  dust,  sriCK,  rain,  end  -.rind:  (1)  r.oe  fog  up  in  the  vinter 0 
If  necessary,  they  ahculc  he  capable  cf  undergoing  disinfection,  degaai- 
ficatior.,  or  decent is-.Sr.ati  r.u 

lfr.cn  a  ten!:  pee  res  through  a  rep  ion  contariiaakcd  hy  poison  gas 
c?  radioactive  cues tar.cac ,  there  is  a  danger  that  ccnta.iir.aled  cast  nay 
penetrate  the  bedy.  If  this  danger  is  dctsie.tir.ee  to  exist  by  radio- 

.  1. 
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the  tank  commander,  ail  n cabers  of  the  crci:  put  0:1  gas  rsste,  After 
this  is  cere,  the  amor,  tracks,  t.'caponn,  cr.a  inside  equipment  of  the 
tank  arc  dcccntc.-ir.atcc  in  accordance  vith  special  ixistructicns* 

Pollution  cf  the  Air- in  Variks  sv 


The  air  inside  tanks  r.ay  contain  carbon  r.ono.iidc,  nitric  oxide 
(during  firing),  carbon  dioxide,  saturated  and  aromatic  hydrocarbons* 
then  the  outside  temperature  is  lev,  the  hydrocarbons  condur.ee  end  do 
r.ot  get  inside*  The  gasac-tts  products  constituting  the  uncor.de need 
portion  of  crhr.us t  gases  r.ay  under  certain  etnei cions  enter  the  tanks 
end  irritate  the  upper  respiratory  passages  of  the  jr.a«s 

Cne  rcust  be  particularly  careful  about  carter,  monoxide  because 
cf  its  high  toxicity;  it  is  arrays  present  in  render  eases.  The  c;f-.auat 
gases  of  modern  trucks,  i:hich  rur.  or. . heavy  fuels  ;(cas  oil ,  solar  oil), 
contain  very  little  carbon  nenoxidc.  Pca'orc  V.'orld  'far  II  uher.  tanlts 
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and  inside  the  tank  they  threatened  the  craw  with  CO  poisoning,  The 
threat  of  acute  and  chronic  poisonings  ce..au  fee  .  powder  5* see 'enterics 
the  tank. 


The  tLv-ncr  cf  CO  uaiccr.l.v 
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oi'  the  cannon  as  a  result  of  .the  suck.-.g  eetlcn  of  the  fcrc.cchb}.ocU 
and  from  the  breech  casing  oi  :.._  chine  _  uas ,  The  empty  shell  eases 
dropping  inside  the  tank  are  mother  scarce  oi'  poisoning,  A  substantial 
amount  oi  CO  nay  penetrate  to  all  the  ccr~-r inerts  during  intense 
machine  gun  and  artillery  fire. 

The  wonbustion  predu  .s  cf  gunpowder  include  nitric  oxide  in 
addition  to  earner,  r.cr.oxidc.  Although  nitric  acid  is  shout  1C  tines 
more  poisonous  than  CO,  the  calculations  or'  air  ex0r.nr.3c  vrust  be  hosed 
on  the  accumulation  or  carbon  monoxide,  which  amounts  to  35£  of  all 
tire  combustion  products  cf  gun  potrdar  (20  tines  the  ccntcnt  cf  nitric 
oxide). 

By  knowing  the  conditions  urdor  which  CO  arid  other  toxic  sub¬ 
stances  accumulate,  a  tank  crew  car.  take  the  necessary  protective  steps 
in  tine,  the  r.cst  important  being  active  ventilation  of  the  turret  and 
driving  ~  vxartnar.t  during  firing.  The  personnel  must  be  taught  the 
rules  for  self-  end  mutual  help  ir.  case  cf  CO  poisoning,  Tney  must  be 
acquaint :d  witn  prophylactic  measures  and  be  able  to  use  then  in  ccrcbat, 

Tx.e  coablned  effect  of  overheating  and  toxic  gases  (carbon 
monoxide,  nitric  oxide)  is  particularly  dangerous .  experimental  data 
indie to  that  the  toxic  effect  cf  carbcn  monoxide,  exhaust  gasar,  and  . 
nitric  oxide  ic  intensified  by  high  temperatures  ana  overheating. 
Therefore,  alien  the  air  temperature  in  enclosed  spacer,  is  very  high, 
the  maximum  permissible  concentration  of  toxic  stostances  must  be 
lowered 

Chronic.  Carhon  Ticr.cxi  .ic  Poisoning 

The  possibility  cf  chronic  carbon  monoxide  poisoning  has  now 
beer,  shewn  by  experiments  or.  animals  and  by  clinical  oaservaticn* 

The  systems  of  chronic  poisoning  include:  malaise,  persistent 
headaches,  sensation  of  pressure  in  the  head,  insomnia  or  drown incss, 
memory  lapses,  neuralgic  pains  throughout  the  body,  dir.xir.sss  (chiefly 
ir.  the  morning  ar.c  when  looking  up),  heightened  excitability  of  the 
vestibular  apparatus,  tremor  of  the  extremities  and  twitching  of  the 
facial  muscles,  paresthesia,  dyspeptic  disorders  (lack  cf  appetite, 
nausea,  vomiting,  diurrhsa),  pallor,  grayish  he-  of  the  face,  mal- 
natrioiur.  (i.  Cm  ?ridlyar.d)0 

Increases  ir.  the  hcmcglcbin  cor.ccr.t  era  r.-ber  of  crythrocytee- 
crc  cm err  the  objective  symptoms,  Iryekrcpalssis  ar.d  polycycheniu  bcccr-o 
intensified  r.:.b:ly  during  the  ir.itia_  phase  cf  chronic  ir.toxlcatlcn  and 
irath.  gee,.  .TTv ..era.  capacity  oa  the  r.cxatsposetac  sysvcs.  when  carbon 
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nercxidc  aci.s  e*»  a  stinuia;  a.  /it  laler  stages  whan  the  hor..»t,.;v,wtic 
function  weakens  ar.wiia,  luvaUv  of  ths  hypcrchrenatic  type,  develops. 

Of  ir.cir.pu-'.r.blo  d  Aagr.ee  tin  value  is  the  presence  ex'  curbar.y- 
hcnc.globln  an  Lhs  bi.ooG  (aver.  as  little  r.s  2  cr  373}  ,  Lhoad  testa 
in  acute  ad  chronic  ps  Ironings  reive  shewn  that  i.hcre:is  in  the  £  cores  r 
carbon  :  or.o.vidc  disappv&w  fvirly  cj-chly,  £r.  the  letter  it  r err. ins 
a  I c ir,  tire  in  the  bleed. 

reside::  carbon  r.cn*o:iGc ,  exhaust  3 secs  contain  admixture:;  — 
still  insvfficicr.i  iy  studied  •-«  that  are  not  without  effect  on  the 
ocpaalsr..  These  include  the  ier.se  of  acrolein  or  allyl  aidcisyd/i, 

Welch  irritates  the  nucoun  r.enhrr.rcs  of  the  eyes  and  air  passages 
in  sr^ail  concentraticrs  sad  has  c  narcotic  effect  in  large  quantities. 
Air  containing  0.02  r.g/i  cf  acrolein  causes  tearing  and  coughing . 
Greater  concentrations  came  ir-i’lcr-naticn  of  the  air  passages. 

v'crolcm  iar.es  aic  formed  by  the  aicc;rnosit:<;n  01  lubricants 
and  heavy  duel  oils  doe  fee  heat,  ii  the  air  cf  tard:s  with  gasoline 
engines  it  has  been  possible  to  find  only  traces  of  acrolein.,  which 
Go  not  cruise  tearing  cr  other  eye  disorders,  T .’hen  the  ar.*y  shifted, 
to  tf:’.  aie  cf  heavy  feel  for  tanks,  the  acrolein  content  of  exhaust 
gwas-;  rose  sharply  and  the  danger  ef  its  entering  the  vehicle  grew 
cans:  ’.irflsiy.  The  asxlwn  pc  miss  isle  concentration  cf  acrolein  in 
the  n.r  is  0*002  xg/i. 

Gasoline  fur.es  ;$ny  also  produce  a  tcxic  effect  when  they 
penetrate  the  air  passages  while  the  vehicles  arc  being  fueled. 

Fur.es  arise  £rcx  Ieohs,  engine  surfaces,  clothes,  etc.,  wet.  by  gaso¬ 
line,  ’  ,  .  • 

C-nsciine  entering  the  organic",  through  the  air  passages  and 
shin  causes  poisoning  that  shews  up  in  the  forr.  cf  intoxication 
'aocerpanieu  by  excitation,  loquacity,  hand  tra.-.ors,  dizziness,  end 
weakness.  The  cyr.ptc.as  of  chronic  poisoning  bv  gasoline  fur.es  include 
depression,  headaches,  nystagmus,  Iocs  cf  appetite,  and  restless 
sleep.  Anoxia  .r.ay  also  develop  due  to  ir.paircd  hematopoiesis*  A 
person  can  tolerate  for  brief  periods  of  -cine  a  concert trati on  of  fur.es 
of  about  1C  ng/l.  The  r.axir.ur.  remissible  concentration  in  the  air 
nay,  according  to  law,  be  r.o  higher  than  0.3  r.g/i. 

Gasoline  car.  cause  denaiitis  by  .dissolving  skin  fat.  Dried 
cut  by  the  fuel,  the  superficial  epidermal  layer  of  the  skin  becomes 
covered  with  creeks  that  promote  the  development  of  furunculosis, 
ulcers,  and  esse-..-:;, 

Piwcntive  measures  include  rcoicva.1  of  the  funs*  by  ventilation 
at  the  piece  where  they  arc  produced,  prohibition  against  using  the 
fluid  to  wash  the  hands  and  parts  of  the  engine,  and  regular  changes  of 
work  clothes*  The  appearance  of  signs  of  ar.cr.ia  must  be  regarded  as  a 
warning  requiring  prompt  prophylactic  and  therapeutic  nee suras . 
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An  analysis  of  air  pollution  in  tank.-:  shove  the  main  cruse  to 
be  Insufficient  fresh  air,  Freeh  air  ear.  be  supplier  by  artificial 
ventilation,  thereby  completely  c::.,y  with  the  career  of  chronic 
poisoning  by  tonic  admixtures. 

Due  to  the  rapidity  with  ’..hi oh  curb;.'.  dloxid;  accumulates  in 
the  fighting  ccr.partr.cnt  cf  a  turf.:,  it  ir  essential  to  calculate  the 
correct  rate  of  air  exchange  and  to  dvter.sir.o  the  capacity  of  the  fane. 
For  example,  if  the  maximum  permissible  concentration  of  CQg  in  the  air 
•of  a  combat  vehicle  is  3,'J,  the  ancunt  of  ventilation  air  an  hour  per 
lean  can  be  detenained  iron  the  relieving  formula: 

i*£. 

P  ^ 


where  L  is  the  volume  of  air;  k  is  the  cr.cunt  of  CC«  exhaled  by  one 
person  in  an  hour  j  p  is  the  maximum  permissible  concentration  of  CO2 
•in  a  combat  vehicle;  a  is  the  CO^ -content  of  the  atmosphere.  After 
substituting  the  appropriate  numbers,  the  fcnaula  will  look  like  this; 

l  «  - - -  b  9,6  r/, 

3>0  ••  Ool;  - 

This  tea  >j  that  every  member  of  the  crew  needs  about  10  r3  of 
fresh  air  an  hoar*  Assuming  that  each  tan  requires  an  average  of  about 
1  aP  of  air  space,  10  times  the  volute  of  air  (especially  in  the  sureicr) 
has  to  be  supplied  to  meet  -these  conditions.  This  amount  is  unacceptable 
for  living  quarters  due  to  the  considerable  .cooling  effect,  but  it  is 
cuitc  all  right  for  combat  vehicles. 

The  problem,  of  ventilating  tarths  is  closely  related  to  protection 
of  thus  personnel  against  poison  gas  and  radioactive  substances.  Accordingly, 
filter-type  apparatus  is  used  to  supply  air  freed  from  poison  gas,  radio¬ 
active  and  bacterial  aerosols  and  to  create  the.  required  air  pressure. 

The  fan  design  must  cake  into  account  the  need  of  creating  air 
pressure  inside  the  tank*  The  output  ar.d  efficiency  of  the  apparatus 
will  depend  cn  hew  airtight  the  vehicle  is.  It  is  difficult  to  obtain 
the  required  amount  of  air  pressure  if  the  tank  is  not  sufficiently  air¬ 
tight.  * 

Skin  Care 

The  conditions  under  which  the  non  work  in  tank  parks  ar.d  sh.ps 
have  a  number  of  features  that  tend  to  affcct  'the  akin  unfavorably: 

(1)  the  physical  exertion  involved  in  repairing  and  Kair.rair.ing  the 
.■.achrnis  t.mch  CwuSC  c.%ccs^:vc  pers^, .ration  ana  cooncj  or  tnc  denp 
portions  of  the  skin;  (2)  irritation  cf  the  skin  by  sweaty  clothes 
clinging  to  the  body;  ("•}  the  use  cf  clothing  impermeable  to  air  whicii 
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"Ivolt  for  try:  s’: In  to  perspire;  (")  dirtying  or  thr  skin 
••  i,  c;i,  end  rlv.ctr  fine  injuries  from  working  or.  a  machine; 

./*■'.  c."  col---  -'orroo  work  cn  the  rcu-d. 

if.-...:  sal  irritants  ( ellr,  ate.’"  u ,‘e  potent  £r.  tint  they  block  up 

That  is  why  these  working 


isnos  enu  try  c 


vV  ^  u.v 


-y.v  ,r  .v  o  naf.ts  must  tsVke  chew;...'  cr  '..ar.  up  with  war.-:  i:etcr  at  the 
.•I  r  .■  ,*.y  r 

*  ^  v..Ci  ra..3  f.ie  t.c -..j  Cut.r^ .  •«.  w.c  .o  i***o 

'•.rr.  be  ref  ;-.*;.u  lined  ro  ts  to  C:  i:iir.s*c  the  factors  that  nakc 

'*,•«  -  -.■.iuil'.r.j  heating  and  cooling  cr  the  shin*  The  use  of  nhselins 
T  r  ivvaing  the  bunds  or!  clstrlr.g  sort  be  absolutely  forbidden. 

suit  tauj't  tart  reap  and  hot  water  do  u  quicker  ar.d  hotter 
jk.L  then  gasoline,  v.v.lch  drier  cut  erni  defats  the  skin* 

f-s:"c..cr  work  clothes  shvuli-.  bo  ;:.:-.dc  from  light,  loosely-fitting 
hut  sfuroy  cloth.  They  get  soiled  quickly  end  trust  ho  laundered 
:\gv.i.;-;ly-  The  intervale  at  vh.ch  they  should  be  changed  vary  with 
the  degree  of  selling,  but  lu>.  ordering  rt  least  cr.sc  a  uc.-nlh  is  mandatory. 

Special  protection  sure  he  afforded  the  h?ed  cue  to  the  speed 
iritis  *>.1*0 i  tasks,  can  travel  jr.d  the  constant.  vibration.  A-  l.c2r.ot  with 
inner  hand  is  helpful  in  absorbing.  jolts. 

.'line e  the  feat  are  actively  vised  in,  driving  it  is  important  that 
tlsc'sl.Aa-  be  'properly  designed.  They  r-ust  be  ligh„,  elastic,  asid  nen- 
constricoin.  while  remitting  the  coles  to  rcr.ain  highly  sensitive  to 
the  pedals.  The  shoes  met  protect  the  feet  against  cold  and  dampness 
in  the  winter  and  against  overheating  in,  the  sunir. 

The  experience  gained  during  World  Uar  II  has  shown  that  the 
r.ost  efficient  type  of  uni  for-.:  for  tankmen  is  a  jacket  narrow  in  the 
waist  plus  long  trousers  with  cuffs  turned  dowric  This  outfit  enables 
a  nan  to  get  in  or  out  of  the  vehicle  quickly  and  is  docs  not  impede 
hie  movements  in  zr.y  way.  The  shoes  should  have  no  projections  or 
iron  heel  tape,  which  wake  iz  difficult  to  walk  over  amor ,  It  was 

also  learned  that  the  clothing  should  be  impregnated  with  firc- 
iU3ista.vt  substances.  The  value  of  this  treatment  showed -up  even 
r.orc  clearly  during  the  Kcrear.  hostilities  when  napalu  was  used  for 
the  first  tir.c. 

If  is  essential  that  the  clothing  be  properly  cleaned,  for 
oil  -stained  g aments  retain  dirt  or.  the  surface  and  in  the  pores  of  the 
arterial  which  irritates  the  skin  and  contributes  to  the  development  of 
pyoderuntitis,  folliculitis,  etc.  7r.e  work  clothes  should  be  soaked 
in  lye  and  then  scoured. 

rhyui  al  Train inn  •  ' 
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physical  training  plays  an  important  part  in  preparing  tcnkr.cn 
fer  combat.  It  is  the  basic  for  perfecting  the  necessary  skills  and 
the  test  way  of  improving  the 'healths  -  Tv.yuieal  training  must  permeate 
the  entire  system  of  instruction  of  ar.  .creel  treeps  and  become  inseparable 
from  their  study  routine  and  living  ce.-uiaions, 
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Unlike  the  situation  prevailing  in.  the  infantry  where  the  very 
process  of  c<\ibut  train  in?  includes  many  eL~.en.ts  or  physical  e;;o  rtion, 
work  in  tanks  is  prcccr.inr.ntly  a  natter  of  static  tension.  Tan?,  traces 
arc  exposed,  moreover,  to  a  variety  of  factors  the  negative  influence 
of  which  can  he  avoided  by  a  properly  planned  program  of  physical  con¬ 
ditioning.  Tanhsecn  have  to  perform  furies  requiring  special  skills 
which  can  he  readily  acquired  through  general  physical  training  rcin~ 
forced  by  special  exorcises, 

T!'.c  training  pro; ran  for  tank'  treeps  is  based  on  exercises 
designed  to:  (l)  increase  muscular  stevxgth,  dexterity,  and  the  ability 
to  junro  movements  accurately;  (2)  increase  the  speed  and  precision  of 
motor  reactions;  (3)  develop  skill  in  making  complex,  cssyr.ctrical 
movements ;  (',)  teach  the  men  hew  to  work  on  an  engine  ana  how  to  take 
care  of  it;  (£)  develop  habits  that  improve  the  health  and  overcome 
the  exhausting  effect  of  static  exertions. 

Special  attention  is  focussed  on  toughening  the  ir.cn  by  exposure 
to  water  ar.c  air,  which  also  is  the  test  noons  of  preventing  skin  and 
respiratory  diseases-  The  toughening  process  starts  from  the  moment 
the  men  roach  their  units  end  is  carried  on  systematically  until  their 
period  of  service  is  ever,  Exercises  simulating  conditions  in  the  tank 
are  useful,  c.g,,  jumping,  leaping  into  and  cut  of  the  vehicle,  carrying 
heavy  loads,  “wounded"  ucn,  etc-  Exercise  periods  during  marches  and 
in  the  garage  sr^  vsry  valuable.  Their  purpose  is  to  cvorccno  venous 
congestion,  place  a  dynamic  load  cn  the  muscles  of  the  upper  extremities, 
shcuidfcr  girdle  and  small  of  the  back,  and  increase  lung  ventilation. 

The  exercises  should  be  few  in  ;  -.user  and  simple  to  do,  Saxe tines  rapid 
walking  combined  with  deep  breathing  is  vciy  refreshing. 

The  training  program  lays  stress  on  strength  exercises  involving 
shells  and  lifting. weights.  Cross-country  races  take  the  place  of  march- 
dashes  for  tankmen.  Authorised  equipment  is  used  in  connection  with  the 
obstacle-training  course.  Huso  sports  activities  include  heavy  athletics, 
hexing,  wrestling,  ar.c  gymnastics, 

Renal r  Shows 

Tank  repair  chc-ps  rust  be  equipped  with  fcr.5  to  draw  cut  exhaust  . 
gasv-s.  It  is  absolutely  forbidden  uo.  start  motors  in  closed  places 
unless  there  are  fans  or  gas  vents.  If  there  are.  none,  the  motors 
must  be  turned  up  and  tested  cut  in  the  open. 

It  is  particularly  dangerous  for  mechanics  to  wash  their  hands 
with-  gasoline  and  to  clear,  end  polish  motor  parts.  Ir.  she  first  case 
there  is  the  danger  of  gasoline  poisoning;  in  the  second  there  is  the 
danger  of  load  poisoning  if  the  r.otor  operates  on  ethylated  (lead) 
gasoline.  The  so-called  ,!scale-:  contains  a  great  deal  of  lend,  which 
must  not  bo  removed  by  tr.c  dry  method..  Motors  arc  to  be  ropair-a  only 
after  the  scale-  is  removed  in  baths  with  kerosene  or  a  special  mixture. 

It  is  absolutely  forbidden  to  use  lead  gasoline  to  wash  motor  pares. 
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these  ve.;{i'.r  :*  ;v.  r Ice trap' nting  shop  the  greatest  airier 
cc :-jS  ini  uiir.j  f i\e  eronleV.  if  er.rn.ic  ad  yd: 3.  sc  saincij:  used  in 

*i.r;ra  plating,  CooupaMonnl  srui.ilvls,  phuT  VC- trs,  ur.d  luryvjiels 
civic-; J  by  poisonous  chro rL-.-.i  eo:  t  c-..*:'-  c-.r.  --a  prevented  by  cce;aoir.g 
lb:  galvanic  baths  with  re:  Lie 'u  v...-:.V.-ir.r.  I. 'Lee:,  Before 
Start:- .g  tn  '.Jerk  the  nan  snoitid  '  -  hi  •  ;.;.  c.'  t.,e:u.  cv  v-e-ci  ir.e  vo 
the  neccus  n.:.T±rc:.c  cf  who  nree  ::1  :..o\\.  -..c  cl;. .  ~nt  r.;  coline  with 
sere  cotton  at  the  end  of  tr.c  d..y.  Cv.nL. onto  are  rceo:: -.ended  Iv,  protect 
ih:  h’iuSi  rgninrL  a*;:--’.*  sr.d  ulkniis,  v.rloh  ceruse  cerri’a  and  ceruatitis, 
Tr.c  dieters  rheuid  carefully  watch  the  r;cr.  engaged  ir.  charging 
batter  its,  fur  they  uttr’cxper.sd  to  the  f"-.c..  cf  sulfuric  ccia,  they 
*«v;t  be  supplied  with  special  clcining,  rubber  shoes,  glwro,  .*.nd 
protective  Harriet . 

’denies!  cars  cf  repair  shop  workers  is  provided  by  dee  cars 
ar.'i  feldshers  cf  t.-c  a.-ueved  troops.'  in  add: tier,  to  the  initial 
cxrutiiutiohj  they  “oka  periodic  chcck-aps, 

I-cicar.cru  under  the  direction  of  eoctors  are  reaper  a  :blu  for 
inspecting  the  sanitary  condition  of  the  chops,  effectivencsr  ci 
ventiJ  -tien,  supplying  the  sen  with  special  clothing ,  ?.a res ar.e ,  soap, 
van  uwrer  for  washing  the  hands,  and  ci.f'  rent  fer  the  nose  ar.d  hands, 
etc,  >.tily  ccr.ir.ut.Ians  serve  to  gward  against  tns  devclop-.-.n.t  cf 
ccmewilis,  If  necessary,  trie  shin  of  the  hands  car.  be  treaind  with  a 
oiutner.t  consisting  of  3  g  of  gelatin,  7  g  of  starch,  hO  g  of  glycerin, 
25  g  of  Ejrot.,}s  solution,  and  '■  ,5  g  cf  water* 
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Lead  (ith-n  Fluid 


Lead  (ethyl)  fluid  containing  ncrc  than  tetraethyl  lead 
ir  added  to  the  fuel  cf  internal  err  bustier,  engines  as  cn 
anti-knock  ingrcdicr.':,  head  or  ethylated  gasoline  is  obtained  by 
adding  to  it  C  to  o  r:l/l  of  lead  fluid*  The  resultant  gasoline  is 
pink,  Tetraethyl  lead,  fren  which  the  lend  fluid  is  prepared,  is  an 
oily,  colorless  fluid  vitn  an  apple-like  caor,  readily  soluble  ir. 
gasoline,  hcrncr.e,  or  hcrcser.Cc  It  is  highly  poisonous.  Lead  fluid 
is  alee  tonic,  cut.  only  half  as  teach  as  1.. 

Lead  (ethyl)  fluid  can  cause  poisoning  after  entering  the  body 
through  the  shir.,  air  pessagoc,  or  digestive  tract,  Ir.  the  last  ease 
the  sy.tptcns  of  pciscning  shew  up  very  quickly;  poisoning  through  the 
shir,  and  lungs  develops  after  a  few  hears,  couctincs  days. 

The  chief  syiptonis  of  lend  pciscning  are  insomnia  ar.d  nightuarcs, 
heightened  irritability,  loss  of  schory,  headaches,  ar.d  general  weak¬ 
ness,  Cbjcctivc  synptous  include  bradycardia  (puirc  about  1:0  beats  c. 
efruite),  low  bed/  tcr.peraiurc  (about  35°)  ,  hypotonia  (r.axir.ur.  blocd 
pressure  ?5  to  30  si),  persistent  denegraphia,  and  finger  trenors  while 
the  hands  are  outstretched.  Lead  is  feurid  ir.  the  urine,  blood,  and  feces 
henatcporphyrlr.  is  excreted  witls  the  urine. 
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Special  instructions  on  prophylactic  measures  have  been  prepared 
for  those  required  to  nor!:  with  lead  fluid.  The  specially  selected 
personnel  arc  kept  under  constant  medical  observation,  and  their  blood, 
urine,  and  feces  arc  analysed  periodically  in  the  laboratory.  They  arc 
immediately  relieved  of  their  duties  if  they  exhibit  the  slightest 
signs  of  poisoning.  Lead  fluid,  it  should  be  home,  in  mind,  is 
cumulative  in  effect  end  is  eliminated  vary  slowly  fron  the  body. 

The  fluid  must  be  handled  in  the  open  or  in  well  ventilated 
roens.  The  content  of  TeE.L»  fumes  in  the  air  of  work  areas  mist  not 
exceed  0.CC001  rg/l.  Persons  working  with  TrE.L.  end  lead  fluid  nest 
wear 'special  overalls,  gas  masks,  rubber  gloves  end  boots. 

If  any  lead  fluid  strikes  the  skin,  the  affected  portions  mist 
be  promptly  washed  with  kerosene  or  gasoline  (not  ethylated)  and  then 
carefully  cleaned  with  warm  water  and  soap.  If  the  fluid  gets  on  to 
the  clothing,  the  latter  should  be  immediately  taken  off  end  the*  skin 
trashed  with  kerosene  (or  gasoline)  and  then  with  warm  water  and  soap. 
Tnc  clothing  is  degassed. 

If  any -lean  fluid  is  accidentally  swallowed,  treatment  -includes 
gastric  lavage,  administration  of  emetics,  drinking  of  milk,  protein 
products,  and  magnesium  sulfate  to  convert  the  lead  into  insoluble 
compounds .  The  eyes  arc  viashcd  with  physiological  solution  and  warm 
water. 

Doctors  responsible  for  observing  the  personnel  at  mixing  points 
and  stations  are  required  to  ask  then  daily  hew  they  feel,  make 
weekly  check-ups,  immediately  examine  sick  people  and  relieve  from 
work  all  those  crdiibiting  any  symptoms  of  poisoning,  periodically 
analyze  the  blood,  urine,  and  feces  for  lead,  investigate  compliance 
with  the  prophylactic  measures  specified  in  the  instructions  (use  of 
overalls,  gas  masks,  rubber  gloves  and  boots,  kerosene,  warm  water  and 
soap),  and  carry  out  educational  activities. 
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